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Humanized mice overexpressing the pregnane x receptor in the epidermis exhibit a skin 
barrier defect associated with a Th2/Th17 immune response resembling non lesional AD.
A Elentner,1 N Yannoutsos,2 S Blunder,1 R Gruber,1 V Moosbrugger-Martinz,1 M Schmuth1 
and S Dubrac1 1 Department of Dermatology and Venereology, Medical University 
of Innsbruck, Innsbruck, Austria and 2 Gene Regulation and Immunology Laboratory, 
Department of Cell Biology, Medical University of Innsbruck, Innsbruck, Austria
The pregnane x receptor PXR is a ligand-activated transcription factor regulating genes central to 
xenobiotic metabolism in the liver. PXR is expressed in skin and although skin is in daily contact 
with pollutants and toxins activating PXR, the role of this nuclear hormone receptor in cutaneous 
homeostasis has not yet been investigated. We found that, in mouse and human skin, PXR is 
expressed in basal keratinocytes which are the first targets for xenobiotics. To decipher the role of 
PXR in skin, we generated transgenic mice overexpressing the constitutively activated human PXR 
under the control of the keratin 14 promoter (K14-VPPXR) to mimic repeated topical exposure to 
chemicals. K14-VPPXR mice develop subclinical signs of skin inflammation resembling non lesional 
AD associated with increased serum Ig E. Transgenic mice exhibit increased TEWL and skin surface 
pH which is accompanied by increased proliferation of keratinocytes. Expression of IL-1beta, TSLP, 
IL-13 and CCL27 is increased in the skin of K14-VPPXR mice as well as expression of IL-17A and 
IL-6. Furthermore numbers of ILC2 are increased in the skin of transgenic mice when compared 
to control mice. Organotypic cultures generated with human keratinocytes and treated with PXR 
ligand exhibit increased TSLP expression. Importantly, skin from patients with AD shows increased 
expression of PXR target genes namely UGT1A involved in glucuronidation of toxins and drugs. 
All together these data provide novel evidence why sustained activation of PXR by chronic daily 
exposure to chemicals may promote the development or flares of atopic dermatitis.    
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Ultrastructural differences between atopic dermatitis with and without filaggrin deficiency
R Gruber and M Schmuth Department of Dermatology and Venerology, Medical University 
of Innsbruck, Innsbruck, Austria
In ichthyosis vulgaris (IV), caused by mutations in filaggrin (FLG), abnormal extracellular lipid 
organization due to impaired lamellar body (LB) secretion in the stratum corneum (SC) was pre-
viously reported. Because 25% of atopic dermatitis (AD) patients also harbor FLG mutations, we 
asked if the SC barrier impairment in AD+FLG was similar to IV, and if there were differences in 
ultrastructure between AD+FLG and AD without FLG mutations (ADwt). Biopsies from the lower 
back of genotyped IV patients (n=5), non-lesional skin of AD+FLG heterozygotes (n=5) and ADwt 
patients (n=10) and controls (n=3), were investigated by transmission electron microscopy, using 
reduced OsO4 and RuO4 postfixation protocols, lanthanum perfusion and acid lipase visualization. 
LB numbers were counted randomly in granular cells (10 fields, 7.2x) using a calibrated grid, LB 
secretion was determined at the SG-SC junction as number of secretion peaks per distance of 
cell membrane (10 fields, 7.2x). Similar to IV, both AD subgroups showed a paracellular barrier 
defect, impaired lamellar lipid bilayers, slightly delayed post-secretory lipid processing, partially 
empty LB internal structures, and normal appearing cornified envelopes and corneodesmosomes. 
Interestingly, while LB density was similar in IV and AD+FLG, it was significantly higher in ADwt, 
obtaining even higher values than in controls. In addition, there was a significantly increased rate 
of inhomogeneous LB secretion in ADwt versus AD+FLG and IV. Furthermore, although LB secre-
tion in both AD subgroups was premature, this feature seemed most pronounced in ADwt. Our 
work not only shows an epidermal barrier abnormality in both AD+FLG and ADwt, but for the first 
time also reports distinctive ultrastructural features in AD with and AD without FLG deficiency. 
In conclusion, these findings support the hypothesis that mutations in skin barrier-related proteins 
other than FLG could underlie AD.    
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FLG mutations lead to an inflammatory phenotype in AD HEEs 
S Blunder,1 V Moosbrugger-Martinz,1 R Rühl,2 A Geisler,1 C Krimmel,1 R Gruber,1 
M Schmuth1 and S Dubrac1 1 Dermatology, Medical University of Innsbruck, Innsbruck, 
Austria and 2 Biochemistry and Molecular Biology, University of Debrecen, Debrecen, 
Hungary
Loss-of-function mutations in filaggrin(FLG) cause Ichthyosis Vulgaris(IV) and represent a major pre-
disposing risk factor in atopic dermatitis(AD). While both conditions are characterized by epidermal 
barrier impairment, only AD exhibits signs of cutaneous inflammation. Previous reports utilized 
organotypic skin cultures knocked-down for FLG or treated with Th-2 cytokines as models for IV 
and AD. This work aims at delineating the role of FLG loss of function mutations in IV and AD using 
human epidermal equivalents(HEEs) generated with keratinocytes isolated from non-lesional skin of 
FLG WT AD(WT/WT), FLG mutated AD(FLG/WT), IV(FLG/FLG) and healthy donors. Morphological 
analyses show that keratohyalin granules are absent only in IV(FLG/FLG) HEEs. Barrier permeability 
assays demonstrate no detectable impaired barrier function in all HEEs. Gene expression analyses 
show an increase of TNFα and TARC in AD(FLG/WT) HEEs and of IL-1β in both AD(WT/WT) and 
AD(FLG/WT) HEEs. FLG is decreased in AD(FLG/WT) HEEs and absent in FLG in IV(FLG/FLG) HEEs. 
Hornerin mRNA levels are increased in AD(WT/WT) and AD(FLG/WT) HEEs, whereas protein levels 
are reduced. Loricrin remained unchanged at the mRNA and protein level. Lipidomic analyses show 
increased levels of arachidonic acid(AA) and 12-LOX pathway metabolites in AD(FLG/WT) HEEs 
as compared to WT controls. This coupled with a decrease of the lipid-sensor PPARα in AD(WT/
WT) and AD(FLG/WT) HEEs, points to alterations in lipid metabolism. Interestingly, treatment of 
HEEs with AA increases IL-1β, TNFα and TARC expression in a dose-dependent manner. These 
data demonstrate for the first time that HEEs generated from non-lesional AD(WT/WT), AD(FLG/
WT) and IV(FLG/FLG) keratinocytes share common features with AD and IV skin. Furthermore, 
these results evidence that FLG mutations worsen inflammation in AD by triggering expression of 
inflammatory cytokines and lipids.    
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Healthy and diseased iPS cell-derived melanocytes for 3D skin modelling
KM Eckl,1 D de Lima Cunha,1 T Saric,2 R Plank,1 C Ploner3 and H Hennies1 1 Division 
of Human Genetics, Medical University of Innsbruck, Innsbruck, Austria, 2 Inst. for 
Neurophysiology, Medical Center, University of Cologne, Cologne, Austria and 3 Univ.-
Clinics for Plastic, Reconstructive and Aesthetic Surgery, Medical University of Innsbruck, 
Innsbruck, Austria
Induced pluripotent stem cells (iPSC) generated from dermal fibroblast are today considered an 
excellent source for fate-specific differentiation of patient and control cells into any desired tissue. 
All iPSC have been generated in-house from control and patient dermal fibroblasts using STEMCCA 
(a kind gift from Prof. Mostoslavsky, CReM, Boston University). Lately we published 3D skin models 
for different monogenic and severe genodermatoses with and without changes in pigmentation. To 
overcome the shortage of cells for large-scale patient-specific skin modelling, keratinocytes and 
melanocytes can be differentiated from patient iPS cells and incorporated into the 3D skin model. 
Here we present a simple and fast protocol to differentiate human feeder-cultured iPSC into melanin 
expressing pure cultures of melanocytes using only one commercially available medium slightly 
modified and supplemented with two additional components after initial neuro-ectodermal induc-
tion with BMP4 and retinoic acid for the first days. Cells were passaged using typical melanocyte 
protocols with low concentrations of trypsin to enrich melanocytes from passage to passage. Cells 
underwent extensive characterization including immuno-cytochemical analysis, melanin-assay, 
and qPCR which showed that iPSC-derived melanocytes are highly comparable to those extracted 
from epidermal sheets. In a last step, iPSC-derived melanocytes have been used for 3D skin mod-
elling to proof in-vitro functionality of the cells in regard to melanin-transfer and viability in a 3D 
tissue setting. From roughly five iPSC colonies we have been able to cryo-preserve more than 40 
million melanocytes per line within the first six passages. We conclude that our protocol allows 
the efficient production of iPSC-derived melanocytes from iPS cells within 70 days with minimum 
costs and maximum gain.    
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Rab11A GTPase is essential for lamellar body trafficking in the human epidermis 
M Reynier,1 S Allart,2 E Gaspard,1 A Moga,3 D Goudounèche,4 G Serre,1 M Simon1 and 
C Leprince1 1 UDEAR - UMR 5165 CNRS, 1056 INSERM, Université de Toulouse, Toulouse, 
France, 2 U1056 Institut National de la Santé Et de la Recherche Médicale, Toulouse, France, 
3 Synelvia, Labège, France and 4 Centre de Microscopie Electronique Appliquée à la Biologie 
(CMEAB), Faculté de Médecine Rangueil, University of Toulouse, Toulouse, France
The primary functions of the epidermis - semi-permeable and antimicrobial barriers - are provided by 
lipids and proteins delivered to the extracellular spaces of the stratum corneum by lysosome-related 
organelles, the lamellar bodies (LB). Owing to their importance in this process, the regulation of 
LB biogenesis and trafficking must be better understood. We have analyzed the expression in the 
human epidermis of well-known regulators of vesicular dynamics, Rab GTPases. Rab11A was shown 
to be strongly expressed in differentiated keratinocytes and associated with LB. Rab11A silencing 
in 3D in vitro reconstructed human epidermis induced a reduction of LB density and secretion, a 
decrease of the lipid species crucial for the SC and missorting of LB markers driven to the lysosomal 
degradative pathway. Furthermore, Rab11A depletion leads to an abnormal distribution of the 
Rab11A effectors, Rab11FIP1 and MYO5B. Thus, our data reveal that the multimolecular complex 
Rab11A-FIP1-MYO5B may be considered as an important regulator of LB biogenesis and trafficking 
in keratinocytes and consequently of epidermal barrier homeostasis.    
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Epidermal hyperinnervation is mediated by VEGF-A in an imiquimod-induced itchy psori-
asiform model
L Wong, A Otsuka, Y Yamamoto and K Kabashima Dermatology, Kyoto University Graduate 
School of Medicine, Kyoto, Japan
Despite the high frequency of pruritus in psoriasis, the underlying mechanism, especially in the 
perspective of the difference between pruritic and non-pruritic psoriasis, is not fully understood. 
Epidermal hyperinnervation is commonly explained as pruritus in itchy dermatosis. Imbalance 
between the nerve elongation factor(e.g.NGF) and nerve repulsion facto(e.g.Sema 3A) expression 
in the epidermis is considered to drive the itchy sensation.Vascular endothelial growth factor(VEG-
F)-A is one of the molecules in the pathogenesis of psoriasis, which also has a capacity to profuse 
neurites outgrowth of dorsal root ganglion. Here we hypothesized that VEGF-A contributes to the 
development of pruritus in itchy psoriasis.To this end, we initially collected human psoriasis with 
pruritus and non-pruritus samples and compared VEGF-A expression in the lesional skin. The 
lesional epidermal skin of psoriasis with pruritus showed higher VEGF-A expression than that with 
non-pruritus. Next, we used an imiquimod(IMQ)-induced psoriasiform murine model to evalu-
ate epidermal nerve distribution and the related axon guidance factors.Intriguingly, IMQ induced 
pronounced scratch behavior with enhanced VEGF-A expression in the epidermis and increased 
epidermal nerve density at the IMQ-treated area.The mRNA level of NGF was comparable with 
control group and Sema3A was significantly decreased after imiquimod application. To ascertain 
whether VEGF-A impacts epidermal hyperinnervation, we used keratin 14 promoter-specific VEGF 
overexpressing mice, which exhibited epidermal hyperinnervation and spontaneous skin lesions 
resembling psoriasis even under steady states. Taken together, our study suggests that the upreg-
ulation of VEGF-A promotes the epidermal hyperinnervation in the IMQ-induced psoriasiform 
model, which then provokes pruritus sensation. Therefore, VEGF-A may present as a potential new 
therapeutic target for the recalcitrant pruritic disease.    
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Loss of keratinocyte type VII collagen induces pro-carcinogenic transcriptomic pathways
S Marsh,1 V Martins,1 M Caley,1 M Barnes,1 MJ Donaldson2 and E O’toole1 1 Centre for Cell 
Biology and Cutaneous Research, Barts and The London School of Medicine and Dentistry, 
Queen Mary, University of London, London, United Kingdom and 2 Stiefel, a GSK company, 
Uxbridge, United Kingdom
Epidermolysis Bullosa (EB) is a severe blistering disease caused by mutations in basement membrane 
genes and is characterised by severe blistering of the skin and increased predisposition to cancer. 
In order to investigate the role of the skin basement membrane, siRNA knockdown of type IV, VII 
and XVII collagens was performed in primary neonatal keratinocytes. Global transcriptomic analysis 
was carried out using RNA-Seq. Interestingly, knockdown of type IV collagen produced minimal 
changes. Ingenuity pathway analysis (IPA) of differentially regulated genes revealed that genes 
involved in cancer progression (ADMA19, MMP15, SPARC) and immune response (IL33 and TNF) 
were increased by type VII and XVII collagen knockdown. IPA of genes altered as a result of knock-
down of type VII collagen predicted that the cell cycle would be down-regulated and proliferation 
was reduced in these cells. Cell cycle genes dysregulated included CCND genes, MYC, and P15 
and these were validated at the protein level. IPA identified the potent anti-mitogen, TGFβ1, as an 
upstream regulator of genes altered when collagen VII was knocked down and increased levels of 
phospho-smad2 was observed in these cells. Rescue experiments involving addition of recombinant 
collagen VII or knockdown of TGFβ receptor 1 resulted in normalisation of cyclin expression. IPA 
also highlighted DNA damage response pathways, such as the Fanconi anaemia/BRCA pathway, in 
cells with loss of type VII collagen. These cells exhibit altered DNA damage response compared to 
control. In conclusion, the increased expression of proteases, SPARC and pro-inflammatory cyto-
kines suggests that loss of the basement membrane leads to a pro-tumourigenic microenvironment. 
Loss of type VII collagen results in increased TGFβ signalling, DNA damage response dysregulation 
and reduced proliferation, which may inhibit wound healing and contribute to cancer progression 
in EB patients with mutations in COL7A1.    
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Active RIPK4 levels are kept low in keratinocytes by continuous proteasome-dependent 
degradation
G Tanghe, C Urwyler, K Leurs, P De Groote, B Gilbert, P Vandenabeele and W Declercq 
VIB-Ghent University, Ghent, Belgium
RIPK4 is a member of the Receptor Interacting Protein Kinases, which are mediators of cellular 
stress that trigger cell survival, cell death and inflammatory responses. Genetic deletion of RIPK4 in 
mice results in a severe defect in keratinocyte and periderm differentiation, causing perinatal death. 
RIPK4-deficient mice largely phenocopy the defects observed in humans suffering from Bartsocas 
Papas syndrome. To characterize proteins involved in RIPK4 signaling a yeast-two hybrid screen 
and a RIPK4-immunoprecipitation followed by mass spectrometry were performed. We identified 
β-TrCP, a substrate recognition subunit of the Skp-Cullin-F-box (SCF) E3 ubiquitin ligase complex, 
as an interactor of RIPK4. β-TrCP only binds a phosphorylated form of RIPK4, and is unable to 
bind kinase-inactive RIPK4. Further, RIPK4 trans-autophosphorylation leads to β-TrCP recruitment. 
Subsequently, binding of β-TrCP to RIPK4 results in ubiquitinylation and proteasomal degradation 
of RIPK4. Bioinformatics analysis revealed that RIPK4 contains a conserved non-canonical β-TrCP 
binding motif, DSAxxS, called phosphodegron. Mutagenesis of S379 and S383 in the phosphode-
gron prevents the interaction between RIPK4 and β-TrCP and results in enhanced RIPK4 half-life. 
In mouse and human keratinocyte cell lines endogenous RIPK4 is constantly degraded by the 
proteasome, which can be prevented by pharmacological inhibition of the proteasome or β-TrCP 
siRNA silencing. Accumulation of endogenous active RIPK4 leads to cell scattering and increased 
keratinocyte motility. Our results show that RIPK4 protein levels are strictly regulated in keratinocyte 
steady-state conditions by β-TrCP -dependent proteasomal degradation.    
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Transient receptor potential vanilloid-3 regulates inflammatory actions of human epidermal 
keratinocytes
J Mihály, N Vasas, Á Angyal, E Páyer, K Kistamás, P Nánási, A Szöllösi and T Bíró DE-MTA 
“Lendület” Cellular Physiology Research Group, University of Debrecen, Debrecen, Hungary
Several members of the vanilloid subfamily of transient receptor potential (TRPV) channels are 
expressed in the skin and play important roles in regulating cutaneous homeostasis. Our aim was 
to study the expression of TRPV3 ion channel and to investigate its role in normal human epidermal 
keratinocytes (NHEK). Carvacrol (CRV), a naturally occurring monoterpenoid TRPV3 agonist was 
administered on NHEKs. Cell viability and proliferation were determined by MTT- and CyQuant-as-
says, respectively. Gene expression and protein release were assessed by RT-qPCR, Western blot, 
indirect immuno labeling and ELISA, whereas functional activity of TRPV3 was investigated by 
whole-cell patch-clamp technique and Fluo-4 AM-based Ca2+-measurement. Selective gene silenc-
ing of TRPV3 was performed by RNAi. First, we confirmed that TRPV3 is indeed functionally active 
on NHEKs. Moreover, its activation by CRV decreased viability and proliferation of keratinocytes 
in a dose-dependent manner. Importantly, we could also show that expression of certain pro-in-
flammatory cytokines (interleukin [IL]-1α, IL-6, IL-8 and tumor necrosis factor-α) were upregulated 
upon CRV treatment in a TRPV3-dependent manner. Furthermore, we also found that silencing of 
TRPV3 expression was able to efficiently abrogate the aforementioned pro-inflammatory response 
as well as CRV-induced release of IL-6 and IL-8. Our results strongly argue for that TRPV3 plays a 
pivotal role in regulating inflammatory actions of epidermal keratinocytes. Antagonizing its activity 
could therefore be a promising novel therapeutic tool in the management of certain cutaneous 
inflammatory diseases e.g. in atopic dermatitis.    
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Chronic repeated ultraviolet-irradiation shifts the profile of fatty acid lengths of ceramides 
toward shorter chain dominance in mice skin
B Kim,1 J Yoo,1 J Shon,2 K Liu,2 S Ahn1 and S Hong3 1 Department of Dermatology, 
Yonsei University Wonju College of Medicine, Wonju, Korea (the Republic of), 2 College 
of Pharmacy and Research Institute of Pharmaceutical Sciences, Kyungpook National 
University, Daegu, Korea (the Republic of) and 3 Department of Dermatology, College of 
Medicine, Dankook University, Cheonan, Korea (the Republic of)
Cutaneous exposure to chronic ultraviolet(UV) radiation causes epidermal inflammation, altered 
barrier function, and premature photoaging. Ceramides(CERs), pivotal for the permeability bar-
rier functions, are present as both unbound and bound forms in the stratum corneum(SC), which 
contained various chain length of fatty acids(FAs). Fatty acid elongases(ELOVLs) are required for 
generation of long-chain fatty acids(FAs) longer than C18. Here, we examined the alteration of FA 
chain length of CERs and lipid synthesis enzymes including ELOVLs in mouse photoaging model. 
The SKH-1 hairless mice were exposed to 30mJ/cm2 of UVB and 14J/cm2 of UVA, 3 times a week 
for 18 weeks. To examine the alteration of FA lengths of CERs in epidermis, each species of CERs 
were quantified in the control and UV-irradiated mice by using LC-MS. We found that the profiles 
of FA lengths of CERs are different in photoaged skin lesions. The unbound CERs with very long 
FAs(longer than C26) decreased where as those with FAs shorter than C24 increased in photoaged 
skin. However, there were no differences in FA lengths of bound CERs. To investigate the involve-
ment of lipid synthetic enzymes in the alteration of FA lengths, we also examined the expression of 
various enzymes in epidermis using real-time RT–PCR. The ELOVL-1, Ceramide synthase(CerS)-3, 
Dihydrocermide desaturase(DES)-1 were down-regulated in UV-irradiated mice and fatty acid syn-
thase(FAS) and serine palmitoyltransferase(SPT) were up-regulated. The down-regulation of ELOVL-
1, CerS-3, DES-1 might cause impairment in the synthesis of very long chain CERs. The level of 
FAS, SPT might have increased during the compensation process for restoring the barrier. Thus, we 
suggest that the enzymatic changes by chronic repeated UV irradiation lead to decrease of very 
long-chain ceramides in photodamaged skin.    
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Initiation of cornification is regulated by Ca2+ and pH in isolated mouse stratum granulosum 
cells
T Matsui,1 A Hirabayashi,2 S Mayuko,3 K Toyooka3 and M Amagai4 1 Laboratory for Skin 
Homeostasis, RIKEN Center for Integrative Medical Sciences, Yokohama, Japan, 2 KOSÉ 
Endowed Program for Skin Care and Allergy Prevention, Keio University School of Medicine, 
Tokyo, Japan, 3 Mass Spectrometry and Microscopy Unit, RIKEN Center for Sustainable 
Resource Science, Yokohama, Japan and 4 Department of Dermatology, Keio University 
School of Medicine, Tokyo, Japan
Stratum corneum (SC) is an air-liquid interface barrier of epidermis and is generated from SG1 
cells, the uppermost living layer of stratum granulosum (SG), via cornification. However, single 
cell biological analysis of SG1-to-SC transition (cornification) has been difficult due to the lack of 
appropriate in vitro culture system. Towards the goal of performing single cell analysis, we generated 
EGFP-knock-in mice in the SASPase gene locus which contains SG1-specific promoter. SASP(EGFP) 
mice showed SG1-specific expression of GFP in the epidermis. By optimizing the trypsin treatment 
of the epidermal sheet, we succeeded in identifying GFP-positive SG1 cells and GFP-negative SG2 
cells. Confocal and electron microscopic analysis revealed that these isolated SG cells have polyg-
onal domed saucer-like morphology, suggesting the maintenance of their unique in vivo cell shape 
and structure. We next examined various culture conditions including [Ca2+] and pH. High [Ca2+] 
under weakly acidic pH induced cell death of most SG cells accompanied by gradual degradation 
of keratohyalin granules (KHGs), whereas low [Ca2+] under neutral pH did not. Under high [Ca2+], 
the timing and duration of KHGs-degradation were dependent on the pH. In vitro Ca2+ imaging by 
Rhod 2-AM revealed a transient intracellular [Ca2+] increase preceding the degradation of KHGs. 
These results suggest that the initiation of cornification process is regulated by the extracellular 
environment of SG1 cells including [Ca2+] and pH. Furthermore, this novel culture system will help 
us understand the detailed molecular mechanisms of cornification.    
257
Wnt signaling drives epidermal keratinocyte differentiation in an adhesion-dependent manner
A Galichet, C Strauss, BS Sayar and EJ Müller Animal Pathology, University of Bern, Bern, 
Switzerland
The Wnt pathway is essential for cell fate decision in major biological processes ranging from mor-
phogenesis to adult tissue renewal. In the skin, Wnt signaling, although well delineated during hair 
follicle cycling, has not been clearly defined. It remains particularly unclear which role it plays in 
epidermal homeostasis and whether cadherin-dependent regulation influences its activity. Therefore, 
using a combination of cultured keratinocytes, specific inhibitors and mouse models, we addressed 
these issues; firstly, by investigating the role of Wnt signaling for epidermal keratinocyte proliferation 
and differentiation and secondly, by exploring a functional crosstalk between Wnt signaling and 
desmosomal cadherin-mediated adhesion. Our data demonstrate that cultured mouse keratinocytes 
express Wnt ligands and exhibit Wnt pathway upregulation in a differentiation-dependent manner. 
Consequently, Wnt plays a pivotal role for keratinocyte cell fate decision at the transition between 
proliferation and differentiation, a process that equally involves β-catenin and plakoglobin. More-
over, in keratinocytes the desmosomal cadherin Dsg3 interacts with Wnt coreceptors and signaling 
components and controls Wnt signaling functions by regulating the expression of Wnt ligands as 
well as Wnt-mediated transcriptional activity. Our results support a model in which establishment 
of Dsg3-dependent adhesion functionally contributes to Wnt signaling involved in cell fate transition 
of proliferating keratinocytes.    
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Cytokine mediated induction of mTOR signalling prevents proper differentiation of kerati-
nocytes and contributes to the pathogenesis of psoriasis
C Buerger,1 M Hofmann,1 V Lang,1 S Diehl,1 B Malisiewicz,1 K Fotiou,1 W Boehncke2 and 
R Kaufmann1 1 Department of Dermatology, Goethe University, Frankfurt, Germany and 2 
Service de Dermatologie, Hôpital Universitaire de Genève, Geneva, Switzerland
Psoriasis is characterized by epidermal hyperproliferation and disturbed keratinocyte differentia-
tion. Previously, we found that the PI3-Kinase/Akt as well as the mTOR pathway are dysregulated 
in lesional psoriatic skin and potentially contribute to the disease by interfering with the balance 
between keratinocyte proliferation and differentiation. Using normal human keratinocytes we can 
show, that mTOR signalling is shut off as soon as differentiation is induced. This is supported by the 
finding that isolated keratinocyte stem cells (KSCs) show strong activation of Akt and mTOR. Tran-
sient amplifying cells generated from KSCs hardly display any activity of the Akt/mTOR pathway, but 
undergo terminal differentiation. Stimulation of keratinocytes with psoriatic cytokines, such as IL-1b, 
IL-17A und TNF-a strongly activates the mTOR pathway via PI3-K/Akt. This persistent activation 
leads on the one hand to enhanced proliferation, which is only partially mediated via mTOR as its 
inhibition only has a mild effect. On the other hand stimulation with psoriatic cytokines leads to 
reduced expression of differentiation markers such as keratin1, involucrin or filaggrin. Conversely, 
regular differentiation can be restored under these conditions if mTOR signalling is blocked through 
siRNA mediated knockdown. To gain further insights whether this mechanism resembles the in vivo 
situation, the dermal signalling pattern of 27 patients with moderate to severe plaque-type psoriasis 
was correlated with disease severity and serum cytokine levels. Especially in older patients activation 
of mTOR signalling strongly correlated with clinical disease assessment. In contrast serum cytokine 
levels did not correlate with the dermal signalling pattern. In summary, these results not only identify 
mTOR signalling as a crucial pathomechanism in psoriasis, but also underline the need to explore 
mTOR as a novel target for anti-psoriatic therapies.    
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p38 Map kinase compensates barrier dysfunction caused by loss of epidermal insulin/IGF-1 
signaling. 
E wachsmuth,1 SY Aghdam,2 MD Akyuz,1 C Günschmann,1 JC Bruning3 and CM Niessen1 
1 Department of Dermatology, University of Cologne, Cologne, Germany, 2 University of 
Wisconsin, Madison, WI and 3 Center for Endocrinology, Diabetes and Preventive Medicine 
(CEDP), University hospital of Cologne, Cologne, Germany
The epidermis is the outermost part of skin and functions as a physical and chemical barrier. We 
recently showed that Insulin receptor (IR) and Insulin-like Growth Factor Receptor (IGF-1R) signaling 
(IIS) control epidermal morphogenesis and stratification. Loss of epidermal IIS resulted in a reduced 
number of suprabasal layers although overall differentiation was not majorly affected. Here we asked 
whether and how IIS controls epidermal barrier function. Using transepidermal water loss (TEWL) 
and toluidine blue penetration assays we found that epidermal inactivation of IIS resulted in severe 
barrier defects at embryonic stages of barrier development that were much milder in newborn 
mice, indicating that loss of IIS delays epidermal barrier formation. Interestingly, stress kinase p38 
MAPK activity was increased in newborn mice deficient for IIS. P38 has been implicated in skin 
differentiation and in simple epithelial barrier function. We asked whether increased p38 activity 
upon IIS loss was responsible for barrier defects or served to improve impaired stratification and/or 
barrier dysfunction. Epidermal inactivation of p38 and IGF-1R did not rescue early developmental 
defects in epidermal stratification caused by loss of IGF-1R. Instead, these mice showed much 
more pronounced barrier defects, as indicated by TEWL, altered filaggrin processing and increased 
inflammation, whereas loss of p38α alone did not affect TEWL. Thus, increased p38 activation 
compensates for barrier dysfunction upon loss of IIS. Spike in SILAC proteomics on skin identified 
HSP27 as one potential candidate downstream of p38. In conclusion, our results reveal an important 
role for IIS signaling and p38 in epidermal barrier function and suggest that impaired barrier function 
might contribute to the skin related pathogenesis observed in type II Diabetes.    
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Combined benefits of a protease-activated receptor 2 inhibitor and stratum corneum acidi-
fication for murine atopic dermatitis
T Sakai,1 Y Hatano,1 H Matsuda-Hirose,1 W Zhang,1 D Takahashi,1 S Jeong,2 P Elias3 and 
S Fujiwara1 1 Dermatology, Faculty of Medicine, Oita University, Yufu, Japan, 2 Division 
of Applied Research, NeoPharm Co., Ltd., Daejeon, Korea (the Republic of) and 3 
Dermatology, University of California, San Francisco, CA
Elevation of stratum corneum (SC) pH is a likely ‘driver’ of several pathogenic features of atopic 
dermatitis (AD), including both permeability barrier disturbance and induction of Th2-type inflam-
mation. The pathological consequences of an elevation in SC pH are known to reduce the activities 
of lipid-processing enzymes, such as β-glucocerebrosidase (β-GlcCer’ase), resulting in delayed 
maturation of lipid bilayers, and to activate serine proteases (SP) in the epidermis, which can induce 
expression of thymic stromal lymphopoietin (TSLP), mast cells (MCs) degranulation and itching via 
protease-activated receptor 2 (PAR2). Maintenance of SC acidity should thus account for both of 
these PAR2-dependent and -independent pathways in the therapeutic strategy for AD. In fact, topical 
treatment with lactobionic acid (LBA), which acidify the SC, prevented the emergence of AD-like 
dermatitis on a hapten (i.e., oxazolone)-induced murine AD model (Ox-AD). However, treatment 
with LBA alone failed to exhibit significantly therapeutic effects after development of dermatitis. We 
examined here the potential therapeutic benefits on Ox-AD of co-applications of a PAR-2 antagonist, 
NPS1577, along with LBA. We assessed pathogenic features of Ox-AD as: elevated transepidermal 
water loss (TEWL) and SC pH; increased epidermal thickness; and infiltration and degranulation 
of MCs; SP activity and expression of TSLP in epidermis; and reduced SC hydration and β-Glc-
Cer’ase activity. Although treatment with PAR2 antagonist alone exhibited therapeutic benefits for 
some end-points (i.e., epidermal thickness and MCs degranulation) compared to vehicle control, 
co-applications of the PAR2 antagonist and LBA showed more potent benefits for all of the assessed 
end-points. The present investigation demonstrates that co-applications of a PAR2 antagonist and 
LBA could represent a novel therapeutic strategy of AD pathogenesis.    
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The microvesicular miRNome of senescent human fibroblasts
L Terlecki-Zaniewicz,1 I Lämmermann,1 H Dellago,1 R Weinmüllner,1 M Hackl2 and 
J Grillari1 1 Biotechnology, University of Nat Res and Life Science, Vienna, Vienna, Austria 
and 2 TAmiRNA GmbH, Vienna, Austria
The accumulation of senescent cells with age in multiple tissues of humans and rodents and their 
presence at sites of age-associated diseases is well accepted. In aged skin up to 25% of senescent 
cells are present and supposed to impair tissue homeostasis and regeneration resulting in a gradual 
loss of juvenile appearance and functionality, while senescence might be beneficial for cutaneous 
wound healing. The ‘senescence associated secretory phenotype’ (SASP) is one pivotal hallmark of 
senescent cells, whereby proinflammtory cytokines, chemokines and metalloproteases are secreted 
and alter the tissue microenvironment. Recently, micro RNAs (miRNAs) packaged into extracel-
lular vesicles have been found as part of SASP (miR-SASP). Here, we report the identification of 
microvesicular miRNAs as part of the human dermal skin fibroblasts’ SASP. Therefore, stress induced 
premature senescence (SIPS) was triggered by H2O2 in cells of 3 donors. Extracellular vesicles (EV) 
of SIPS versus quiescent cells were harvested and differentially secreted miRNAs were identified 
using qPCR arrays of 753 miRNAs. So far, we have confirmed selected prominent, highly secreted 
miRNAs including miR-23a, miR-21 and miR-663 to be more abundant in supernatants of SIPS 
cells. In order to test if microvesicular miRNAs might be part of a paracrine cross-talk between 
fibroblasts and keratinocytes, we confirmed uptake of cel-miR-39 enclosed in fibroblast derived 
EV by keratinocytes. To summarize, our data indicate that secreted miRNAs of SIPS fibroblasts are 
bona fide members of the SASP. It remains to be elucidated if and how extracellular vesicles of 
fibroblasts influence keratinocyte functionality and how this might contribute to skin aging in vivo.   
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In vitro Organotypic Wound Healing Model: the Role of iRHOM2 in Tylosis
B Fell, T Maruthappu, A Chikh and D Kelsell Blizard Institute, London, United Kingdom
Tylosis with oesophageal cancer (TOC) is caused by a gain-of-function mutation in the gene for 
the inactive rhomboid protease iRHOM2, leading to an increased maturation and activity of the 
sheddase ADAM17 and consequently an upregulation of the EGFR pathway. As a result, one of the 
main features in the skin of TOC individuals is a constitutive wound healing phenotype. In order 
to further elucidate disease mechanisms, we established an organotypic culture system based on 
TOC patient-derived, immortalised keratinocytes. This reproduced the disease-specific phenotypical 
features seen in TOC skin including a hyperproliferative histology and enhanced expression of asso-
ciated marker proteins such as Keratin 16 (K16) and EGFR. After performing a stable knockdown of 
iRHOM2 in TOC keratinocytes via shRNA, organotypic cultures were generated and were found to 
exhibit a downregulation of proliferation markers and a generally less hyperproliferative phenotype 
compared to TOC cultures without iRHOM2 knockdown. In parallel, we applied 2mm punch 
wounds on fully stratified organotypics and cultured them for an additional two days in order to 
recapitulate basic wound healing in vitro. Control organotypics display a re-epithelialisation of the 
wound area which is accompanied by typical changes in marker expression along the wound edge 
with the differentiation marker K10 being absent/reduced in the regenerative area but with an upreg-
ulation in the expression of the proliferation markers Ki67, K16 and Connexin 26. This differential 
expression pattern along the wound area are not obvious in the TOC organotypic cultures due to 
the already present hyperproliferation phenotype. However, introducing the iRHOM2 knockdown 
to the TOC wound model results in an alleviation of the constitutive hyperproliferative phenotype 
and expression of markers at the wound edges more similar to those in control organotypics. In 
conclusion, we were able to establish a comprehensive and easily modifiable organotypic wound 
healing model for control and TOC epidermis which can be used to further assess and manipulate 
disease mechanisms in a complex three-dimensional setting.    
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Autophagy shapes the proteome of cornifying nail keratinocytes
L Eckhart,1 K Jaeger,1 V Mlitz,1 S Sukseree,1 S Zhong,1 H Rossiter,1 R Rice2 and E Tschachler1 
1 Department of Dermatology, Medical University of Vienna, Vienna, Austria and 2 
Department of Environmental Toxicology, University of California Davis, Davis, CA
Previous studies have indicated that terminal differentiation of keratinocytes involves the activation 
of the cellular self-digestion program of autophagy. However, the endogenous substrates of auto-
phagy have remained elusive. To identify keratinocyte proteins whose abundance is influenced by 
autophagy, we analyzed nails which represent pure products of keratinocyte differentiation and 
cornification. Nails were prepared from mice in which autophagy was suppressed by deletion of 
the essential autophagy gene Atg7 and from autophagy-competent control mice. Proteomic anal-
ysis revealed highly significant accumulation of proteasomes, the TRiC/CCT chaperonin complex, 
enzymes catalyzing multiple metabolic processes, and actin as well as actin-binding proteins in 
Atg7-deficient nails. By contrast, the amounts of cytoskeletal proteins of the keratin family, ker-
atin-associated proteins and desmosomal proteins were either unaltered or slightly decreased in 
Atg7-deficient versus normal nails. Quantitative RT-PCR analysis showed that the suppression of 
autophagy did not affect the abundance of mRNAs encoding the above proteins. Taken together, the 
results of this study suggest that differential protein degradation by autophagy shapes the proteome 
of cornified keratinocytes.    
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EVIDENCE OF THE INFLUENCE EXERTED BY THE SEBACEOUS GLAND SECRETION ON 
THE STRATUM CORNEUM LIPIDOME
E Camera,2 N Kozul,2 S Materazzi,1 R Risoluti,1 M Ludovici2 and M Picardo2 1 Department 
of Chemistry, University of Rome “Sapienza”, Rome, Italy and 2 Laboratory of Cutaneous 
Physiopathology, San Gallicano Dermatologic Institute (IRCCS), Rome, Italy
Skin is a tissue highly specialized in the synthesis of lipids. Two main lipid compartments coexist at 
the skin surface. Sebum, a complex lipid matrix secreted by the sebaceous gland (SG) and the epi-
dermal permeability barrier in the stratum corneum (SC) are the main sources of skin surface lipids. 
Sebum is an amorphous mixture of di- and tri-glycerides (DG, TG), wax esters (WE), free fatty acids 
(FFA), and squalene (SQ). In contrast, SC is a remarkably organized structure of lipids and proteins 
where the lipid phase is composed by ceramides, cholesterol (CH), cholesterol sulfate (CHS), and 
FFA as the major classes. While SGs are particularly abundant in specific sites, such as face, scalp, 
and trunk, SC is distributed in a fairly uniform fashion over the body surface. The influence of the 
SG product on the epidermal lipid arrangement has been little investigated. In this study, SC was 
sampled from forearms (A), chests (C), and foreheads (H) of 10 healthy adults (8F, 2M) following 
mechanical removal of sebum. Crude lipid extracts of SC were analyzed by HPLC/ESI-ToF-MS 
in negative ion mode. Detected species were extracted with the molecular features extraction 
algorithm. Aligned/normalized data were evaluated by univariate and multivariate statistics. The 
relative and absolute abundance of numerous lipid species was distinctive of SC sampled from 
areas at different SG density. Consistently with the SG density, the abundance of sebum biomarkers, 
such as SQ and sapienic acid (FA 16:1n-10) in the SC increased in the order A< C<H. Surprisingly, 
several species discriminating between SC from areas at high and low SG density belonged to the 
ceramide lipid family. Moreover, CHS, a biomarker of epidermal lipids increased several folds in 
SC at high SG density. Overall, our results provide evidence of the impact exerted by the SG activity 
and density on the epidermal permeability barrier composition.    
265
The Insulin/IGF-1/FoxO/p63 axis in epidermal stratification and appendage formation. 
C Günschmann,3 J Prabha Satta,3 MD Akyuz,3 C Missero,1 JC Bruning2 and CM Niessen4 
1 CEINGE Biotecnologie Avanzate, Napoli, Italy, 2 Max-Planck-Institute for Metabolism 
Research, CEDP, CMMC, CECAD, University of Cologne, Cologne, Germany, 3 Dermatology, 
University of Cologne, Cologne, Germany and 4 Dermatology, CECAD, CMMC, University of 
Cologne, Cologne, Germany
The epidermal barrier protects organisms from external challenges and dehydration. During embry-
onic development the multi-layered epidermis is established through a stratification program, which 
is accompanied by a shift from symmetric towards asymmetric divisions (ACD). This process is under 
tight control of the transcription factor p63. However, upstream signaling regulating p63 remain to 
be defined. Previously, we revealed a role for IIS in the regulation of p63-activity. Loss of epidermal 
IIS leads to a biased loss of ACD resulting in reduced stratification and impaired barrier function. 
Additionally, loss of epidermal IIS induced nuclear retention of FoxO transcription factors, where 
they bound and inhibited p63-mediated transcription. Indeed, epidermal expression of a constitu-
tive nuclear FoxO (FoxO-ADA) in mice resulted in a similar interfollicular epidermal phenotype as 
loss of p63, characterized by an almost complete absence of stratification, abrogation of ACD and 
altered p63-target gene expression. In contrast to the complete loss of p63 mouse models, mice 
expressing FoxO-ADA in the epidermis did develop hair follicles. These hair follicles showed a 
delayed initiation and elongation compared to control mice, suggesting a pivotal role during these 
processes for FoxO transcription factors. This was further suggested by the observation that FoxO-
ADA altered the expression of beta-Catenin- and BMP target genes. Both these pathways are crucial 
for hair follicle initiation, morphogenesis and hair follicle cycling. Collectively, these data show 
a crucial role for the IIS/FoxO axis in the regulation of epidermal and hair follicle morphogenesis.   
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The Effect of Topical and Systemic Retinoids on the Sebum Lipid Profile in Acne
N Foolad,1 T Shafizadeh,2 S Watkins,2 U Nguyen,2 J Ornelas,1 W Burney1 and RK Sivamani1 
1 Dermatology, University of California Davis, Sacramento, CA and 2 Lipidomics, Metabolon, 
Inc., Sacramento, CA
Acne is a common skin condition and the sebaceous gland lipid synthesis is a key component in the 
pathogenesis of acne. The purpose of this clinical study was to evaluate how topical and systemic 
retinoids alter the sebum lipid profile. Subjects who were prescribed tretinoin and isotretinoin 
were compared to controls. Sebutapes were utilized to collect facial lipids at baseline and after 
month one of treatment for all subjects, and also at four to five months after isotretinoin treatment. 
Sebum lipids were extracted from Sebutape by ethanol sonication, and quantitative lipid profiling 
was performed using GC-FID. At baseline, moderate acne assessed by the Global Acne Grading 
Score showed a statistically significant 2.3-fold increase in diacyglycerols (DAG), 1.7-fold increase 
in triacylglycerols (TG), 1.7-fold increase in wax esters (WE), and 1.8-fold increase in squalene 
(SQ) compared to controls. After 1 month of treatment and after 4 to 5 months, the total sebum 
concentration of TG, DAG, FFA, WE and SQ were significantly reduced in the isotretinoin group. 
Sapienic acid (16:1n10), a hallmark product of de novo lipogenesis in sebocytes, was dramatically 
reduced across all lipid classes in response to isotretinoin. Comparatively, one month of treatment 
with tretinoin resulted in significant reduction of total FFA compared to baseline, but not in other 
lipid classes. Within FFA, sapienic acid was significantly decreased by 21% after one month of 
tretinoin. Isotretinoin appears to inhibit the de novo fatty acid synthesis that contributes to sebum 
production, whereas tretinoin does not. Interestingly, the effect of tretinoin on free fatty acids appears 
to mirror that of isotretinoin, but to a lesser degree. The molecular basis for why tretinoin impacts 
FFA, but not other classes remains to be investigated.    
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Skin dryness in apparently healthy human skin is associated with decreased expression of 
bleomycin hydrolase in the stratum corneum
E Son, Y Kim, K Joo, H Kim, E Lee, H Kang, E Cho and T Lee Amorepacific R&D unit, Yongin-
si, Korea (the Republic of)
Water-balance maintenance in the stratum corneum (SC) is determined by the content of intercellular 
lipids and natural moisturizing factors (NMFs) in corneocytes. This study investigated the relationship 
between the NMFs and (pro)filaggrin and the proteases responsible for the processing of (pro)filaggrin 
to NMFs in the SC of hydrated and dry skin areas of healthy human subjects. The hydration state 
of the SC and TEWL were measured using a Corneometer and a Tewameter, respectively. Prote-
ases, (pro)filaggrin, and NMFs were extracted from SC samples obtained by D-squame-stripping 
of the tested skin. Expression levels of (pro)filaggrin were determined by dot blotting and Western 
blotting, and total NMFs by ultra-performance liquid chromatography. Expression of the proteases 
caspase-14, calpain-1, and bleomycin hydrolase was measured by Western blotting. The amounts 
of (pro)filaggrin were not significantly different between hydrated and dry skin whereas total NMFs 
were significantly reduced in dry skin. A negative correlation between (pro)filaggrin and NMFs 
was found in dry skin (Pearson’s correlation coefficient = -0.572, *P<0.05). Bleomycin hydrolase 
expression was significantly decreased in the SC of dry skin. These results suggest that the low 
hydration state of dry skin may be due to the reduction in (pro)filaggrin degradation caused by 
decreased bleomycin hydrolase expression.    
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Altered expression of elongases leads to decrease of ceramides with very long-chain fatty 
acids in a murine psoriasis model
B Kim,1 J Yoo,1 J Shon,2 K Liu,2 S Hong3 and S Ahn1 1 Department of Dermatology, 
Yonsei University Wonju College of Medicine, Wonju, Korea (the Republic of), 2 College 
of Pharmacy and Research Institute of Pharmaceutical Sciences, Kyungpook National 
University, Daegu, Korea (the Republic of) and 3 Department of Dermatology, College of 
Medicine, Dankook University, Cheonan, Korea (the Republic of)
Perturbed skin barrier function is the key features of psoriasis. As ceramides(CERs) with long-chain 
fatty acids(FAs) in the stratum corneum(SC) is important for the skin barrier functions, robust skin 
barrier can be expected when the process of fatty acid elongation is properly carried out. Here, we 
aimed to identify the alteration of FA chain length of CERs and lipid synthetic enzymes including 
elongases(ELOVLs) on the imiquimod(IMQ)-induced psoriasis murine model. Psoriasis-like skin 
lesions were induced in BALB/c mice with topical applications of IMQ for 5 days. To examine the 
alteration of FA lengths of CERs, each species of CERs in epidermis were quantified in of the control 
and IMQ-treated mice by using LC-MS. We found that the profiles of FA lengths of CERs shifted 
toward shorter chain in psoriasis-like skin lesions. The unbound CERs with very long FAs(longer 
than C26) decreased whereas those with FAs shorter than C24 increased. In addition, bound CERs 
with very long FAs (longer than C35) decreased whereas those with FAs shorter than C32 increased 
in psoriasis-like skin lesions. To investigate the involvement of lipid enzymes affecting the alter-
ation of FA lengths, the mRNA expression of various enzymes in the epidermis was evaluated by 
using quantitative RT–PCR. In the IMQ-treated epidermis, the ELOVL1, ELOVL4, and stearoyl-CoA 
desaturase were downregulated whereas ELOVL3, fatty Acid Synthase(FAS) and serine palmitoyl 
transferase(SPT) were upregulated, suggesting that these enzymatic changes cause impairment in 
synthesis of CERs with very long FAs and tilt the balance toward the dominance of CERs with shorter 
FAs. Thus, we suggest that the profile changes of FA lengths of CERs mediated by enzymatic changes, 
especially ELOVLs, can be associated with barrier dysfunction in psoriasis.    
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Altered Epidermal Lipid Biosynthesis in Patients with Atopic Dermatitis
M Danso,1 J van Smeden,1 A El Ghalbzouri,3 S Lavrijsen,3 R Vreeken2 and J Bouwstra1 1 
Drug Delivery Technology, Leiden Academic Centre for Drug Research / Leiden University, 
Leiden, Netherlands, 2 Analytical Biosciences, Leiden Academic Centre for Drug Research 
/ Leiden University, Leiden, Netherlands and 3 Dermatology, Leiden University Medical 
Center, Leiden, Netherlands
The cutaneous barrier dysfunction in atopic dermatitis (AD) patients is related with stratum corneum 
(SC) lipid abnormalities. The importance of a reduced lipid chain length, an increased degree of 
unsaturation, and a reduced level of acyl-ceramides has been demonstrated. These changes are more 
drastic in lesional skin compared with non-lesional skin. The chain length distributed correlated 
excellently with the impaired skin barrier as measured by transepidermal water loss, illustrating the 
importance of lipids for the impaired skin barrier function in AD patients. However, the underlying 
causes of these changes in SC lipid composition have not been fully investigated. analyzed the 
expression of enzymes involved in the biosynthesis of free fatty acids and ceramides in relation to 
the SC lipid composition of human skin equivalents in the presence or absence of cytokines IL-3, 
IL-13, IL-31 and TNF-α in the medium. The results reveal that compared with controls, human skin 
equivalents show a reduced expression of elongase 1 (ELOVL1). This enzyme is responsible for the 
elongation of fatty acids. In addition, we observed a reduced expression of ceramide synthase 3 
(CerS3), the enzyme responsible for linking the long acyl chain length to the sphingoid base of the 
acyl-CER. Using LC/MS to profile the SC lipids in human skin equivalents, we were able to match 
the reduced expression of ELOVL1 to the reduced level in very long saturated fatty acids. Moreover, 
the expression of CerS3 correlated with a reduced level of acyl-CERs. Therefore the presence of 
cytokines explains the changes in lipid composition observed in AD patients. This demonstrates 
that inflammation has an important deteriorating effect on the lipid synthesis in AD and contributes 
to the impaired skin barrier function in these patients.    
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Development of Psoriasis-Like Phenotype in Hairless Mice After Coadministration of Retinoic 
Acid and 2,3,7,8-tetrachloro-dibenzo-p-dioxin
SG Rudyak,1 OA Romanova,2 EV Sytina,2 LA Usakin,2 MA Paltsev2 and AA Panteleyev2 1 
Mirax Biopharma, Moscow, Russian Federation and 2 NRC Kurchatov Institute, Moscow, 
Russian Federation
The dioxin (TCDD) elicits a wide range of effects on human skin such as chloracne, hair loss, hyper-
pigmentation, keratoderma etc., but effective therapeutic approaches to TCDD-induced skin lesions 
are still lacking. It was proposed that retinoids might have a beneficial effect in treatment of cutane-
ous effects of TCDD exposure, similar to their role in therapy of acneiform skin diseases. However, 
little is known about the mechanistic aspects of TCDD/RA interaction in epidermal keratinocytes 
in vivo and in vitro. We have co-administered 13-cis-retinoic acid (RA) and TCDD to the skin of 
HRS/J mice and keratinocytes in culture (TCDD, RA, TCDD+RA or solvent alone). Co-application of 
TCDD and RA has led to the appearance of symptoms not observed upon treatment with TCDD or 
RA alone: dramatic acanthosis, induction of parakerathosis and disappearance of the granular layer, 
dermal hypervascularization, instant loss of sebaceous glands and hair follicle structures, increase of 
mast cell number and their active degranulation, neutrophil infiltration and formation of epidermal 
micro-abscesses. On molecular level, TCDD+RA led to suppression of epidermal K1 and switch 
of K17 expression from hair follicle to epidermal pattern. All these manifestations recapitulate the 
psoriatic phenotype. Of note, exposure of mouse skin to TCDD evoked decline of ARNT protein 
in the epidermis. Previously we have shown that ARNT deficiency resulted in psoriasis-like effects 
with the exception of hyper-proliferative response (a common cutaneous sign of RA action). As 
our in vitro data suggests, adding RA along with TCDD to mouse skin may compensate the lack of 
proliferative response in TCDD-treated epidermis thus eliciting the psoriasis-like effect. These results 
demonstrate that RA is not only ineffective in treatment of TCDD-induced cutaneous lesions, but 
also may lead to their aggravation. HRS /J mice co-treated with TCDD and RA could be a useful 
laboratory model of psoriasis.    
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Imaging membrane lipid microdomains in live human keratinocytes
A Mound,1 M Hermant,1 V Lozanova,1 D Tyteca,2 C Guere,3 K Vie,3 C Lambert de Rouvroit,1 
F Chainiaux-Debacq1 and Y Poumay1 1 Narilis, University of Namur, Namur, Belgium, 2 
De Duve Institute - Université catholique de Louvain, Brussels, Belgium and 3 Laboratoires 
Clarins, Paris, France
Lipid microdomains are proposed as small regions of membrane enriched in cholesterol and 
sphingomyelin. They are believed to form a lipid environment into which certain types of pro-
teins preferentially (co)localize. Activation of cell signaling requires a re-organization, in the cell 
membrane, of receptors and their intracellular signalosome. Several evidences indicate that lipid 
microdomains may act as platforms to coordinate such complexes. Disruption of lipid microdomains 
in keratinocytes demonstrated their involvement in several physiological (differentiation, aging...) 
and pathological (cancer, atopic dermatitis…) processes, in cell junctions (desmosomes), as well 
as during apoptotic responses to UV. Our laboratory showed that cell stress with methyl-β-cyclo-
dextrin (MβCD) to deplete plasma membrane cholesterol disrupts lipid microdomains and activates 
signaling pathways reminiscent of atopic dermatitis. Because of multiple potential involvement of 
perturbed lipid microdomains during epidermal pathologies and since their existence is still con-
troverted we aimed at visualizing such lipid microdomains in keratinocytes. Vital imaging of living 
human keratinocytes was performed to characterize lipid microdomains location and distribution. 
Sphingomyelin (SM)-enriched lipid microdomains were visualized either by insertion of exogenous 
BODIPY-SM or by direct labeling of endogenous SM using non-toxic fragment of lysenin toxin fused 
to fluorescent mCherry protein. Similarly, cholesterol-enriched microdomains were labelled using 
fluorescently-labelled theta toxin. Through confocal microscopy of planar membranes and several 
Z-stack analysis, SM- and cholesterol-enriched lipid microdomains were actually identified. Their 
detection was impossible after incubation with MβCD, indicating that cholesterol organizes such 
domains, however EGF receptor was found to localize in these membrane areas.    
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Effects of S. aureus and S. epidermidis on innate immunity via Tight Junction functionality
K Bäsler,2 M Galliano,1 H Rohde,2 S Bessou-Touya,1 H Duplan1 and JM Brandner2 1 Centre 
R&D Pierre Fabre, Toulouse, France and 2 University Hospital Hamburg, Hamburg, Germany
The skin is a pivotal barrier against the uptake of pathogens and allergens and the skin barrier is part 
of the innate immune system. Tight Junctions (TJ) contribute to the skin barrier by forming a physical 
barrier in the St. granulosum and by influencing the St. corneum. We showed previously that skin 
infection with S. aureus (SA) and S. epidermidis (SE) result in a short term increase of TJ proteins in 
the St. granulosum followed by a loss of the proteins. The aim of this study was to investigate the 
influence of SA and SE on TJ functionality and to elucidate the underlying mechanisms. By using 
primary human keratinocytes we observed a dose dependent increase of transepithelial resistance 
(TER) and decrease of paracellular permeability for a 4 kDa tracer during short time incubation with 
SE and SA. This argues for a prevention mechanism by strengthening of the innate immune system 
via tightening of the TJ barrier.But mechanism is different between SA and SE. For SA Western 
Blot and qPCR analyses showed that the increase of TJ functionality is due to increased levels of 
phospho-Occludin which result in an increase of TJ proteins at the cell cell borders, while this was 
not the case for SE. Experimental data hint for a role of Toll-like receptors and cytokines for these 
differences. At later time points of incubation, TER decreases and paracellular flux increases, arguing 
for the break of the TJ barrier after long term infection. This was not accompanied by increased cell 
death, but by decrease of TJ protein levels. Again there was a difference for SA and SE concerning 
the influence on distinct TJ proteins. In conclusion, we show that infection of primary keratinocytes 
not only with the commensal SE, but also with the pathogen SA results in a transient upregulation of 
TJ functionality, hinting for a prevention mechanism of keratinocytes against invasion of pathogens.   
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DNMT1 expression is down-regulated in human keratinocytes during differentiation and 
senescence and by the secretome of aged dermal fibroblasts
R BOULGANA,1 M Soyer,1 V Jeronimo-Monteiro,1 E Leblanc-Noblesse,1 C Marteau,1 
V Lopez-Pajares,2 B Zarnegar,2 P Khavari,2 S Schnebert1 and M Dumas1 1 Life Science, 
LVMH Recherche, Saint Jean De Braye, France and 2 Stanford University School of Medicine, 
Stanford, CA
Keratinocyte progenitors are essential cells for long term epidermal renewal. DNA methylation is an 
epigenetic mechanism to preserve the memory of this cell state through repeated cell division. DNA 
Methyl Transferase 1 (DNMT1) is a nuclear protein maintaining methylation pattern after cellular 
replication and is from this respect essential for epidermal progenitor maintenance and functions. 
The present study investigates in vivo the epidermal and subcellular distribution of DNMT1 and in 
vitro the impact of calcium treatment, epidermal senescence and aged dermal fibroblasts secretions 
on its expression in normal keratinocytes. DNMT1 expression was investigated in vivo on abdominal 
skin of a healthy woman by immunostaining. Senescence was investigated on growth arrested senes-
cent keratinocytes (n=3) and proliferative ones (n=3) and dermal fibroblast secretome was studied on 
reconstructed epidermis grown on devitalized dermis containing fibroblasts from young individuals 
(n=3) and older ones (n=3). DNMT1 expression was measured at the gene (RT-QPCR) and protein 
(Western blot) levels. Normal skin express DNMT1 in the nucleus of a few basal epidermal cells. No 
expression was detected in the differentiated suprabasal cell layers. Keratinocytes exposed to 1mM 
calcium-induced differentiation showed a significant decrease of DNMT1 expression since INVL 
and TG1 increased. Late passaged senescent keratinocytes with increased doubling time, diameter, 
p16 and p21 expression, and low Ki67 exhibited a significant decrease of DNMT1 expression as 
well as reconstructed epidermis grown on devitalized dermis containing old dermal fibroblasts. We 
conclude that DNMT1 is expressed in some undifferentiated basal epidermal cells and is repressed 
by differentiation. Aging could impact DNMT1 expression through a down regulation induced by 
the secretome of aged dermal fibroblast and the senescence of epidermal cells.    
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ZNF750 expression is reduced in photoexposed sites of the epidermis, by replicative senes-
cence, retinoic acid, and increased by calcium treatment
R BOULGANA,1 M Soyer,1 E Leblanc-Noblesse,1 V Jeronimo-Monteiro,1 A Bernois,1 
V Lopez-Pajares,2 B Zarnegar,2 P Khavari,2 S Schnebert1 and M Dumas1 1 Life Science, 
LVMH Recherche, Saint Jean De Braye, France and 2 Stanford University School of Medicine, 
Stanford, CA
Keratinocyte differentiation is an essential process for skin protection and hydration. The Zinc Finger 
Protein 750 (ZNF750) is an nuclear protein regulating epidermal differentiation by both repressing 
progenitor genes and inducing differentiation ones. The present study investigates in vivo the mod-
ulation of the expression of ZNF750 by aging and sun exposure, and in vitro by keratinocytes senes-
cence and regulators of epidermal differentiation and proliferation, i.e. calcium and retinoic acid. 
ZNF750 expression was performed in vivo on internal (sun protected) and external (sun exposed) 
forearm skin of young (20-27 yo; n=5) and old (61-67 yo; n=5) healthy women by immunostaining 
and image analysis. In vitro studies were performed on low passed primary human keratinocytes 
(n=3) and highly passed growth arrested senescent ones (n=3), and ZNF750 expression measured at 
the gene (RT-QPCR) and protein (Western blot) levels. In normal skin, ZNF750 expression is confined 
in the nucleus of the granular cells layer of the epidermis and drastically decreased in sun-exposed 
skin sites. No significant age modification was observed. Keratinocytes exposed for 5 days to 1mM 
calcium-induced differentiation showed a significant increase of ZNF750 expression both at the gene 
and protein levels as for the differentiation markers INVL and TG1. Inversely, treatment with 1μM 
retinoic acid decreased ZNF750 gene expression as for the differentiated genes FLG, TG1, DSG1 
and CK1. Growth-arrested keratinocytes exhibit all marks of senescence, i.e. increased doubling 
time, diameter, p16 and p21 expression, and lower Ki67 and a significant decrease of ZNF750 
gene expression. The results show that the expression of the epidermal regulatory factor ZNF750 
is negatively impacted by chronic sun exposure and by keratinocyte senescence, and is oppositely 
regulated by calcium and retinoic acid in these cells.    
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DeltaNp63 expression is reduced in aged and photoexposed human epidermis, and down 
regulated in reconstructed epidermis by aged dermal fibroblasts secretome
R BOULGANA,1 E Leblanc-Noblesse,1 M Juan,1 L Sobilo,1 A Bernois,1 V Lopez-Pajares,2 
B Zarnegar,2 P Khavari,2 S Schnebert1 and M Dumas1 1 Life Science, LVMH Recherche, Saint 
Jean De Braye, France and 2 Stanford University School of Medicine, Stanford, CA
Morphogenesis of the epidermis, a key process that protects the organism from dehydration and 
environmental insults is controlled by transcription factors among which p63 plays a critical role. 
DeltaNp63 is the predominant p63 isoform expressed in mature human epidermis controlling both 
basal keratinocytes proliferation and also genes expression implicated in the terminal differentiation. 
The present study investigates in vivo the modulation of the expression of deltaNp63 by aging and 
sun exposure, and in vitro the impact of the secretions of aged dermal fibroblasts on its expression 
in normal keratinocytes. The epidermal and subcellular distribution of deltaNp63 was performed 
in vivo on internal (sun protected) and external (sun exposed) forearm skin of young (20-27 yo; 
n=5) and old (61-67 yo; n=5) healthy women by immunostaining and quantified by image anal-
ysis. Dermal fibroblast secretome was investigated in vitro on reconstructed epidermis grown on 
devitalized dermis containing fibroblasts from young individuals (n=3) and older ones (n=3). In 
normal skin, deltaNp63 expression is distributed in the nucleus of basal and suprabasal cell layers 
of the human epidermis. It is significantly decreased in the epidermis of sun-exposed skin sites but 
also in photoprotected areas of old donors. A decrease of deltaNp63 expression was also observed 
in reconstructed 3D epidermis grown on devitalized dermis containg old dermal fibroblasts. The 
results show that the expression of the epidermal regulatory factor deltaNp63 is negatively impacted 
by both by chronic sun exposure and intrinsic aging in human skin and that dermal compartment 
through fibroblast aging could be an important contributor to this process.    
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Involvement of extracellularly extruded syntaxins and heparan sulfate in the differentiation 
control of epidermal keratinocytes
N Kadono,1 T Horigome,1 A Nakashima,2 T Hasegawa2 and Y Hirai1 1 Bioscience, Kwansei 
Gakuin University, Sanda, Japan and 2 Kobayashi Pharmaceutial Co., Ltd., Ibaraki, Japan
In the skin epidermis, keratinocytes undergo anchorage-dependent cornification, which gives rise 
to stratified multilayers, each with a distinct differentiation feature. The active formation of cornified 
cell envelope (CCE), a unique structural component for the skin barrier, occurs in the upper epider-
mal layers and thus has been considered as an indicator of keratinocyte differentiation. Previously, 
we identified extracellularly extruded subpopulation of syntaxins (Stxs) as a set of molecular ele-
ments for the regulation of the keratinocyte differentiation: Stx4 that is abundantly expressed in the 
epidermal keratinocytes accelerated whereas epimorphin/Stx2 secreted from dermal compartment 
attenuated CCE formation in the keratinocytes. Here, we show a possible regulation element of the 
conflicting functions of Stxs. As was the case for the artificial augmentation of extracellular Stx4, 
heparinoid, a substitute for glycosaminoglycan (GAG) of Hepelan-Sulfate Proteoglycan (HSPG) 
up-regulated the expression of involucrin, a major element of CCE, and of transglutaminase-1, a 
key cross-linker for the rigid assembly of CCE in the keratinocyte. Consistently, the addition of either 
recombinant Stx4 or heparinoid resulted in the active formation of CCE in the cells. We found that 
heparinoid selectively latched onto SNARE domain of both Stx2 and 4, a membrane proximal region 
essential for the cytoplasmic t-SNARE function but dispensable for the extracellular function. We 
are now assuming that GAG side chains of HSPG may trap to prevent the action of epimorphin/
Stx2, a negative differentiation regulator from the dermal compartment, at the nascent epidermal 
basal layer, and potentiate the function of Stx4, a positive regulator of cornification in the epidermal 
upper layers. Experiments elucidating the precise role of heparinoid on functional exertion of Stxs 
in the stratified epidermis are now underway.    
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Development of an ex vivo human skin barrier repair model for testing topical formulations
T Berkers, L van Dijk, J van Smeden and J Bouwstra Drug Delivery Technology, Leiden 
Academic Centre for Drug Research, Leiden, Netherlands
Currently, the effect of formulation on skin barrier repair is mainly studied using animals, but animal 
skin is very different from human skin. In this study the aim was to develop an ex vivo human skin 
model to test novel formulations on skin barrier repair. Stratum corneum (SC) of ex vivo human 
skin was removed by cyanoacrylate stripping and the skin was cultured at 37°C. The differentiation 
process and skin barrier were analyzed using immunohistochemistry and lipid analysis. The results 
were compared to native human skin. After optimization the Skin Barrier Repair (SkinBar) model, 
formulations containing free fatty acids (FFAs) were applied before the regeneration of the SC. After 
8 days of culture, the stripped skin generated a SC with a similar number of cell layers as in SC of 
the original native skin. The expression of epidermal differentiation proteins was comparable to that 
of native human skin. The ceramide composition and organization of the regenerated SC showed 
similarities with that of atopic dermatitis skin: increased level of ceramide NS and ceramide AS 
and reduced level of ceramide NP. The lipid organization was less dense than in human skin, but 
similar to that in atopic dermatitis. Therefore this model may be used for optimization of formulations 
used in the treatment of atopic dermatitis. In subsequent studies, formulations were applied with 
FFAs varying in chain length between 16 and 22 C atoms. We could demonstrate that the FFAs are 
successfully incorporated in the lipid matrix of the newly formed SC. In conclusion, the SkinBar 
model regenerated SC during a period of 8 days during incubator conditions. This model possesses 
many similarities in epidermal properties to native human skin, but the lipid composition and 
organization shows features of atopic dermatitis skin. The application of the formulations showed 
that FFAs are successfully taken up by the lipid matrix in the newly formed SC. This model has the 
potential to be used in studying skin barrier repair and the development of topical formulations.   
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Deletion of suprabasal keratins K2 and K10 causes upregulation of K1 and K16 in plantar skin
H Fischer,1 L Langbein,2 S Praetzel-Wunder,2 J Reichelt,3 E Tschachler1 and L Eckhart1 1 
Department of Dermatology, Medical University of Vienna, Vienna, Austria, 2 Department 
of Genetics of Skin Carcinogenesis, German Cancer Research Center, Heidelberg, Germany 
and 3 Institute of Cellular Medicine and North East England Stem Cell Institute, Newcastle 
University, Newcastle upon Tyne, United Kingdom
The keratins K1, K2 and K10 are the main components of the cytoskeleton in keratinocytes of the 
suprabasal epidermis. In the mouse K1 is absent from skin regions of the ears, soles and the tail where 
K2 is expressed. Depending on the body site of the mouse, the type I keratin K10 heterodimerizes 
with either K1 or K2 (type II keratins) to form intermediate filaments. To investigate the biological 
effects of genetic disturbances of the keratinocyte cytoskeleton, we generated mice in which both 
K2 and K10 were inactivated by targeted gene deletions. Mice deficient for both K2 and K10 were 
viable but developed hyperkeratotic epidermis on their ears and soles. While K2 and K10 were 
the most abundant proteins in corneocytes of the soles of wild type mice, keratins K1 and K16 
predominated in the epidermis of the soles of K2/K10 double knockout mice. Immunofluorescence 
analysis confirmed that K1 and K16 accumulated in the suprabasal layers, and quantitative reverse 
transcription-PCR demonstrated that K1 and K16 were upregulated at the mRNA level of the plantar 
epidermis of K2/K10-deficient mice. In summary, this study suggests that the loss of the keratin pair 
K2/K10 is partly compensated by the upregulation of K1 and K16.    
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Vitamin D analogues selectively modulate the expression of neuropeptides in skin
JM Wierzbicka,1 A Piotrowska,1 RC Tuckey,2 AT Slominski3 and MA Zmijewski1 1 
Department of Histology, Medical University of Gdansk, Gdansk, Poland, 2 School of 
Chemistry and Biochemistry, The University of Western Australia, Crawley, WA, Australia 
and 3 Department of Dermatology, University of Alabama Birmingham, Birmingham, AL
In order to fulfill diverse functions of the skin the activity of keratinocytes is regulated in exo- and 
endocrine modes by a number of hormones (such as corticotropin releasing factor) and other active 
molecules (vitamin D). As a part of the protective layer skin cells produce a fully functional analogue 
of HPA axis as well as other neuropeptides. Our preliminary study showed that vitamin D may 
module the expression and activity of skin neuroendocrine system but it is still unknown if vitamin D 
analogues have the same properties. Here we present data showing selective changes in expression 
of several neuropeptides and their receptors in response treatment with vitamin D analogues. The 
study was conducted on commercially available human primary keratinocytes. Cells were treated 
with 0.1 μM 1,25(OH)2D3 and it analogues (20(OH)D3 and 21(OH)pD3) for 24 h. mRNA level of 
selected genes (CRF, CRFR1, POMC, UCN, MC1R, MC2R, MC3R and involucrin) was analyzed 
by quantitative RT-PCR. Additionally, flow cytometry was used to detect the expression of selected 
neuropeptides. The low calcemic vitamin D analogues showed similar potency to that of vitamin D 
in stimulating the expression of neuropeptides and theirs receptors. Incubation of keratinocytes with 
either 20(OH)D3 or 21(OH)pD significantly increased the levels of CRF and POMC. Interestingly, 
the effect of 21(OH)pD on the expression of urocortins 1, 2 and 3 was more pronounced compared 
to 20(OH)D3. Vitamin D analogues also stimulated overexpression of the MC1R and MC2R and 
most interestingly induced MC3R expression, which is has not been commonly found in untreated 
skin. Taken together, these studies show that treatment with vitamin D analogues leads to dynamic 
changes in expression of neuropeptides and their receptors which may play an important regulatory 
function not only in the stress response but also on the differentiation of keratinocytes.    
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Comparative analysis of the epidermal differentiation complex in turtles identifies protein 
components of the scutes of the shell as well as homologs of human small proline-rich proteins
KB Holthaus,1 B Strasser,2 V Mlitz,2 E Tschachler,2 L Alibardi1 and L Eckhart2 1 Dipartimento 
di Scienze Biologiche, Geologiche ed Ambientali, University of Bologna, Bologna, Italy and 2 
Department of Dermatology, Medical University of Vienna, Vienna, Austria
The evolution of a skin barrier to evaporative water loss as well as skin appendages such as hair in 
mammals and scales in reptiles have been facilitated by the evolution of specific structural proteins. 
Many of these proteins are encoded by genes clustered in the so-called epidermal differentiation 
complex (EDC) which has originated in a common ancestor of mammals and reptiles. Here we inves-
tigated the hypothesis that the evolution of mechanically resilient modifications of the epidermis 
in turtles might have been associated with specific adaptations of the EDC. Using newly available 
genome sequences, we show that the EDC of turtles comprises more than 100 genes, including 
at least 48 genes that encode epidermal differentiation-associated beta-proteins, also known as 
beta-keratins. Several EDC proteins have evolved cysteine/proline contents beyond 50% of total 
amino acid residues and contain sequence motifs also present in small proline-rich proteins (SPRRs) 
of mammals. Distinct subfamilies of EDC genes have been expanded and partly translocated to loci 
outside of the EDC in turtles. RT-PCR analysis showed that EDC genes are differentially expressed 
in the skin of the various body sites and that a subset of beta-protein genes within the EDC as well 
as those located outside of the EDC are expressed predominantly in the scutes of the turtle shell. 
Our findings support the hypothesis that the evolutionary innovation of the turtle shell involved 
specific molecular adaptations of epidermal differentiation. In addition, we provide evidence that 
several amino acid sequence features of the EDC-encoded proteins have been conserved in diverse 
amniotes ranging from turtles to humans.    
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MCPIP1 RNase is aberrantly distributed in psoriatic epidermis and rapidly induced by IL-17A
E Ruiz Romeu,1 M Marcuello,1 M Ferran,2 A Giménez-Arnau,2 A Celada,1 J Jura,3 R Pujol2 
and L Santamaria-Babi1 1 Physiology and Immunology, University of Barcelona, Barcelona, 
Spain, 2 Dermatology, IMAS, Barcelona, Spain and 3 General Biochemistry, Jagiellonian 
University, Krakow, Poland
IL-17A induced genes constitute clinically validated targets for psoriasis due to the elevated anti-pso-
riatic activity of biologics targeting the IL-17/IL17R pathway. As IL-17RA is mostly distributed in 
differentiated suprabasal keratinocytes, it has been suggested that IL-17 modulate gene expression 
preferentially in these compartment. ZC3H12A encodes an RNase, also known as MCPIP1, which 
gene expression is upregulated in psoriatic skin and reduced to normal levels after anti-IL-17A neu-
tralizing treatments. However, there are no further studies characterizing its expression or function in 
psoriasis skin. On this basis, we have investigated its distribution in psoriasis lesions and how IL-17 
could be modulating its expression. IL-17A-stimulation on keratinocytes monolayers revealed that 
mRNA and protein levels of ZC3H12A/MCPIP1 were increased at early time points. IHC staining 
confirmed that suprabasal-spinous epidermal keratinocytes expressed MCPIP1, while healthy skin 
showed a positive population only in the granular layer and an intermediate profile appeared in 
atopic dermatitis. Flow cytometry in epidermal cell suspensions showed that MCPIP1+ population 
was mostly present in high differentiated (KRT10+CD29-) cells in controls, while in psoriasis it was 
also distributed in low differentiated cells corresponding to rapid-cycling keratinocytes (KRT10+ 
CD29+). When cell suspensions were shortly treated with IL-17A, a slight increase of MCPIP1+ 
population was found especially in KRT10+CD29+ compartment in psoriasis samples. Knockdown 
by siRNA in HaCat cells suggests a potential role of this RNase in regulating differentiation/skin 
barrier gene expression. These results show that MCPIP1 is aberrantly expressed in psoriatic dif-
ferentiated epidermal layers and may be potentially involved in altered differentiation through 
IL-17A-dependent induction.    
Epidermal structure and function | ABSTRACTS
www.jidonline.org   S49
282
Organic osmolytes increase tight junction protein expression in human skin
C El Chami,1 I Haslam,1 M Steward,2 R Clausen3 and C O’Neill1 1 Institute of Inflammation 
and Repair, University of Manchester, Manchester, United Kingdom, 2 Faculty of Life 
Sciences, University of Manchester, Manchester, United Kingdom and 3 Department of Drug 
Design and Pharmacology, University of Copenhagen, Copenhagen, Denmark
The ability of the skin to act as a barrier to water loss is provided by both the highly keratinised 
stratum corneum and the tight junctions. These are multi-protein complexes existing between 
keratinocytes and are known to impede water loss. Cellular mechanisms of water conservation 
such as osmolyte accumulation are also important to epidermal barrier function, particularly to help 
maintain cell volume during osmotic stress. Nothing is known regarding how cellular and extracel-
lular mechanisms may interact. We hypothesized that intracellular and extracellular mechanisms of 
water homeostasis must be linked. We tested this by investigating the effects of organic osmolytes on 
tight junction protein expression in ex vivo human skin. Ex vivo skin (4 mm biopsies) was cultured 
for 72 hours in a medium containing the organic osmolytes taurine, betaine or myo-inositol. The 
expression of the taurine transporter (TAUT) and the betaine transporter (BGT-1), along with the 
tight junction proteins claudin-1, -4, -7, and -12 was investigated by immunostaining and qPCR. 
The presence of taurine and betaine significantly increased the staining intensity of their respective 
transporters TAUT and BGT-1, and also increased the staining intensity of claudin-1 and -4 but 
not claudin-7 and -12. qPCR experiments showed an increase in mRNA level of claudin-1, and 
-4 in response to taurine, but not betaine. All these effects were reduced when TAUT and BGT-1 
were inhibited using cyclosporine A (CsA) and N-(1-benzyl-4-piperidinyl)-2,4-dichlorobenzamide 
(BPDBA), respectively. These data show that organic osmolytes induce expression of specific tight 
junction proteins but probably using different mechanisms depending on the osmolyte. We specu-
late that organic osmolytes may contribute to the barrier function of the epidermis through a direct 
effect on tight junction structures.    
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Antibiotics in cell culture: friend or foe? Suppression of keratinocyte growth and differenti-
ation in monolayer cultures and 3D skin models
G Rikken,1 U Nygaard,2 H Niehues,1 D Rodijk-Olthuis,1 J Schalkwijk1 and EH Van den 
Bogaard1 1 Radboud university medical center, Nijmegen, Netherlands and 2 Aarhus 
University Hospital, Aarhus, Denmark
Normal human keratinocytes (NHK) are widely used in the field of basic research, and conventional 
monolayer cultures have been a modality for almost thirty years. Standard protocols are numerous 
but one common trade is the prophylactic use of antibiotics in the culture medium. To optimize 
culture conditions, we aimed to evaluate the effects of commonly used antibiotics on NHK growth 
and differentiation in both conventional cultures and 3D human skin equivalent (HSE) development. 
We found a strong negative effect of commonly used antibiotics on NHK growth and differentiation 
in monolayer NHK cultures, with an even more pronounced impact on HSE development. During 
the first days of monolayer cell culture, NHK exposed to antibiotics severely slowed down in their 
growth rate. Cultures did reach 100% confluency, albeit a few days later than antibiotic-free NHK 
cultures. Their gene expression was not altered in the proliferating phase, however, epidermal 
differentiation gene expression levels in these cultures were significantly lower due to pen-strep and 
genta. Both pen-strep and genta severely impaired epidermal development in HSEs, resulting in a 
very poorly developed epidermis lacking a stratum granulosum and stratum corneum. Therefore, 
when facing problems upon culturing keratinocytes, one should consider the use of antibiotics as 
a potential culprit. Influencing some of the keystone biological hallmarks of cell biology gives rise 
to the question whether the common use of antibiotics might do more harm than good and hence 
should be avoided whenever possible.    
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Targeted delivery of DRM01, a novel, topical sebum inhibitor for the treatment of acne
D Bonnel,2 R Legouffe,2 J Stauber,2 D Hunt1 and H Hofland1 1 Dermira, Inc., Menlo Park, CA 
and 2 ImaBiotech, Loos, France
Acne arises from a combination of physiological changes in the skin including hyper-keratinization, 
altered sebaceous gland cell differentiation with increased sebum production, bacterial coloni-
zation, and inflammation. A direct correlation has been established between the degree of acne 
improvement and the extent of sebum reduction induced by various oral anti-acne medications. 
An important example is the oral retinoid 13-cis retinoic acid (Accutane®). Acetyl-coenzyme A 
carboxylase (ACC) is the enzyme responsible for the first, rate-limiting step in fatty acid synthesis. 
Fatty acids are essential building blocks for over 85% of human sebum components, which makes 
ACC a candidate target for inhibition of sebum production and thus for treatment of acne. DRM01 
is a novel compound that inhibits ACC-mediated formation of malonyl-CoA, the rate limiting step 
in fatty acid biosynthesis. DRM01 was shown to be an effective inhibitor of lipid production in 
human sebocytes in vitro, and reduced sebaceous gland size with repeat topical application in the 
hamster ear efficacy model. DRM01, formulated as a 7.5% topical gel, was evaluated in subjects 
with moderate to severe facial acne vulgaris. DRM01 produced statistically significant decreases in 
absolute lesion counts (both inflammatory and non-inflammatory) versus vehicle treatment. In addi-
tion, significantly more DRM01-treated subjects had a ≥2 grade improvement in the investigator’s 
global assessment (IGA) score compared to vehicle-treated subjects. DRM01 gel was well tolerated. 
The present study used matrix-assisted laser desorption/ionization (MALDI) imaging technology to 
visualize DRM01 penetration into the skin. Yorkshire pigs were used as their skin morphology is 
similar to human skin and their ears contain well-developed sebaceous glands. MALDI imaging 
revealed a steep concentration gradient for DRM01 in the dermis. DRM01 accumulated in the 
hydrophobic environment of sebaceous glands relative to the surrounding dermis, which suggests 
that the physicochemical attributes of DRM01 may allow it to effectively “target” sebaceous glands.   
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Long non-coding RNAs expression in skin-derived cells: Silencing of TINCR in a new recon-
structed epidermal equivalent model
J Botto, C Serre, C Plaza, L Bergeron, V Busuttil, C Capallere and N Domloge Ashland 
Specialty Ingredients, Sophia Antipolis, France
A large part of the genome (98%), once called “junk” DNA, in fact encodes many non-protein 
coding RNAs (ncRNAs) that are today considered as important regulators of the major cellular 
and physiological processes. Over the past few years, thanks to advances in genomics analyses, 
emerging new regulators of skin physiology with various modes of action were reported as part of 
the ncRNAs, particularly the microRNAs and the long non-coding RNAs (lncRNAs). Almost 2,000 
microRNAs have been identified in humans, and most of them act as gene expression negative 
regulators, by repressing transcription and translation. Concerning lncRNAs, while more than 2,600 
have been described in human to date, only 173 transcripts are known with published evidence 
(Hugo Gene Nomenclature Committee, http://www.genenames.org/rna/LNCRNA), suggesting that 
a myriad of new activities and modes of action are to be unveiled. In the skin, only a few lncRNAs 
are today known to exert a physiological role, e.g., DANCR (differentiation antagonizing non-protein 
coding RNA), PRINS (psoriasis associated non-protein coding RNA induced by stress), and TINCR 
(tissue differentiation-inducing non-protein coding RNA) in the epidermis; BANCR (BRAF-activated 
non-protein coding RNA) and SPRY4-IT1 (SPRY4 intronic transcript 1) in melanocytes; and HOTAIR 
(HOX transcript antisense RNA) and HOTTIP (HOXA distal transcript antisense RNA) in fibroblasts. 
In this study, we characterized the expression of various lncRNAs in several cultured human skin 
cell types. We then focused on studying the role of TINCR and DANCR in the regulation of the 
epidermal homeostasis, and developed a reconstructed epidermal equivalent model silenced for 
TINCR. Finally, a bioinformatics model predicting gene up- and down-regulation as a consequence 
of TINCR silencing was obtained    
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Quantitative evaluation of spatio-temporal dynamics of SC permeability barrier function
MD van Logtestijn,1 E Domínguez-Hüttinger,1 GN Stamatas2 and R Tanaka1 1 Imperial 
College London, London, United Kingdom and 2 Johnson & Johnson Santé Beauté France, 
Issy-les-Moulineaux, France
This study aims to characterize the spatio-temporal dynamics of the permeability barrier function of 
stratum corneum (SC) quantitatively, in order to understand the underlying mechanisms for barrier 
formation, maintenance, and degradation. The permeability barrier is continuously and dynamically 
formed, maintained, and degraded along the depth, from the bottom to the top, of the SC, and thus 
has depth-dependent characteristics. Transepidermal water loss (TEWL), which is typically used 
to assess the SC permeability barrier function, however, does not provide information about these 
depth-dependent characteristics. We propose a novel mathematical method to combine in vivo 
measurement data (TEWL and water concentration profiles measured non-invasively by Raman 
spectroscopy) to derive the “resistance profiles” that quantify the depth-dependent profiles for the 
resistance of the SC to water diffusion. Applying the method to available data on TEWL and water 
concentration profiles measured at different skin sites from different groups of individuals allows us 
to compare their permeability barrier function in a concise and quantitative manner and suggests 
the underlying mechanisms responsible for the difference observed. The derived resistance profiles, 
for adults vs infants, different skin sites, before vs after the oil treatment, and healthy vs disease, 
effectively revealed different water permeability barrier functions, which peak at the middle region 
of the SC, indicating that the barrier is formed, maintained, and degraded from the bottom to the 
top of the SC. The proposed model also allows us to conduct in silico experiments to predict the 
spatial-temporal dynamics of percutaneous water diffusion in the SC. The water resistance profiles 
are useful to evaluate the non-homogeneous depth-dependent SC barrier quantitatively and com-
plement experiments in gaining quantitative understanding of intricate biological mechanisms.   
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TMEM45A gene expression is dispensable for epidermal keratinization and morphogenesis
A Hayez,1 E Roegiers,1 J Malaisse,1 Y Achouri,2 C Lambert de Rouvroit,1 C Michiels,1 O De 
Backer1 and Y Poumay1 1 University of Namur, Namur, Belgium and 2 de Duve Institute, 
UCL, Bruxelles, Belgium
TMEM45A gene in human (Tmem45a in mouse) is a member of the TMEM gene family encoding 
uncharacterized predicted transmembrane proteins. This gene is highly induced during differen-
tiation of human epidermal keratinocytes. Its expression is strongly correlated with keratinization 
in epidermal granular layer, suggesting its possible involvement in skin physiology. In order to 
further investigate this correlation and identify functions in keratinocytes, the effects of TMEM45A 
gene invalidation were analyzed. For that, complete Tmem45a-/- knock out mouse was produced. 
Additionally, TMEM45A knock down in cultured human keratinocytes was obtained by trans-
duction with lentiviral particles designed for shRNA-targeting of TMEM45A expression. Efficient 
invalidations were confirmed in both models. Tmem45a-/- mouse is viable, fertile and does not 
exhibit any particular phenotype, including in the epidermis. TMEM45A-invalidated human kera-
tinocytes were used for in vitro epidermis reconstruction in 3D, leading to normal morphology of 
the tissue. Epidermal differentiation in Tmem45a-/- mouse and in invalidated human reconstructed 
tissue appeared normal, suggesting that the gene product is not essential for the most important 
steps of keratinization. Additionally, the epidermal barrier exhibited no defect, both in mouse and 
in human reconstructed epidermis. Thus, whereas its expression is very strongly induced during 
keratinization, TMEM45A appears dispensable for epidermal morphogenesis. Because of the strong 
correlation between TMEM45A expression and epidermal keratinization and given the trans-Golgi/
trans-Golgi network localization of its product, investigations are now focused on the analysis of 
secretory pathways in response to challenging conditions.    
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Tape stripping in combination with non-invasive reflectance confocal microscopy: an in vivo 
model to study skin damage 
M Peppelman, W van den Eijnde, E Jaspers, M Gerritsen and P van Erp Dermatology, 
Radboudumc, Nijmegen, Netherlands
Disruption of the skin barrier function, epidermal growth and concurrent immune response can 
be studied in an in vivo tape stripping model. However, to evaluate the (immuno)histological and 
cell biological changes in the skin, an invasive skin biopsy is required, which makes this model 
inappropriate to study skin damage over time. In vivo reflectance confocal microscopy (RCM) 
might overcome this limitation and can build a bridge between clinical techniques, research and 
the industry. Therefore, we evaluated the use of the tape stripping model in combination with RCM 
to provide morphological data on skin damage and recovery. In 12 volunteers an acute and in 13 
volunteers a chronic tape stripping stimulus was applied. The skin was imaged with RCM during 1 
week and in total 132 3-mm punch biopsies were obtained. The 10x or 15x chronic tape stripping 
resulted in skin damage similar to acute stripping. Mild chronic tape stripping showed no signs of 
skin damage. Strong correlations between RCM images and conventional histology with respect 
to epidermal thickness, parakeratosis epidermal inflammation and keratinocyte atypia were found. 
RCM thickness measurements correlated also well with epidermal proliferation, thus representing 
a non-invasive in vivo measure for epidermal proliferation. Overall, we demonstrated that non-in-
vasive RCM in combination with tape stripping can be used as model to obtain morphological and 
cell biological data on skin-material interactions. Epidermal thickness, keratinocyte proliferation, 
parakeratosis, epidermal inflammation and keratinocyte atypia are parameters that can be studied 
over time with RCM.    
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Unexpected differences in epidermal morphogenesis of skin models reconstructed with kera-
tinocytes and fibroblasts of Caucasian and African origin
S Girardeau-Hubert, C Deneuville, H Pageon and D Asselineau L’Oréal Research and 
Innovation, Aulnay-sous-Bois, France
Clinical observations of both normal skin physiology and skin disorders vary with skin types. To 
investigate such differences, the behavior of the two major skin cells, keratinocytes and fibroblasts, 
of Caucasian and African origin was studied, using in vitro 3D skin reconstruction. We previously 
observed that papillary fibroblasts from Caucasian and African skin differed by their secretory profile 
of some biological molecules such as Keratinocyte Growth Factor. In this study, skin cells were 
isolated from mammary samples from donors of African and Caucasian origins (mean age 29 years ± 
7). In vitro skin models were reconstructed step by step with a dermal equivalent containing papillary 
fibroblasts and a differentiated epidermis made with keratinocytes. First, in vitro skins were made 
with both epidermal and dermal cells from the same donor. Second, the specific involvement of 
papillary fibroblasts on epidermal morphogenesis according to skin type origins was studied using 
combinations of keratinocytes and fibroblasts of Caucasian and African origins. Transcriptomic 
study was performed on epidermis of reconstructed skins (African: n=4; Caucasian: n=4, in tripli-
cate). We report that in vitro epidermis exhibited distinct features with regard to stratification and 
differentiation according to cell origin as demonstrated by microarray analysis. Signaling pathways 
leading to terminal differentiation and lipid/ceramide metabolism were up-regulated in Caucasian 
keratinocytes as compared to African keratinocytes. These differences were further enhanced when 
Caucasian papillary fibroblasts were used in the dermal compartment. In conclusion, we show 
unexpected differences between Caucasian and African keratinocytes in an in vitro 3D reconstructed 
skin model that could contribute to the observed skin behavior with aging.    
290
The role of microtubules in skin barrier function, studied in cultures of keratinocytes
C Hsu,1 L Cau,2 M Le Lamer,2 A Bocquet,3 A Schmitt,3 D Redoules,3 M Simon,2 
A Merdes1 and C Biercamp1 1 Centre de Biologie du Développement, Toulouse, France, 
2 CNRS UMR5165, Toulouse, France and 3 Pierre Fabre Dermo-Cosmétique (PFDC) R&D 
Prospective & Innovation, Toulouse, France
During differentiation of keratinocytes, the microtubule network is completely re-organized: a 
centrosome-anchored radial network of microtubules in undifferentiated cells (as seen in the basal 
layer) is transformed into an array of microtubules anchored to novel sites at the cell cortex, the 
desmosomes. These newly arranged cortical microtubules are stabilized, and their stabilization 
favours the formation of cell junctional complexes. In correlation, several proteins of the centrosome 
co-localize with desmosomes of suprabasal cells. Because knockout of the centrosome-associated 
protein Lis1 has been shown to cause skin blisters and epidermal barrier defects in mice, it is con-
ceivable that microtubules and microtubule-interacting proteins are essential for epidermis formation 
and barrier function. To test the potential involvement of microtubules in epidermis morphogenesis, 
we are establishing a model in vitro, using 2D and 3D-reconstructed culture of keratinocytes. We 
test the influence of microtubule stabilizing and de-stabilizing conditions on cell adhesion, on 
stratification, and on barrier formation, using immuno-histochemical assays. We subject cultures 
to various pharmacological treatments and monitor the quality of the barrier in permeability assays. 
In addition, we study the importance of specific microtubule-organizing proteins by knockdown. 
Our preliminary data suggest that a skin-specific microtubule network is important for correct 
organization of the epidermis, and that stabilization of microtubules promotes barrier formation.   
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Development of an integrated evaluation platform to study the impact of urban pollution on 
skin and identify future protective strategies.
I Imbert, J Botto, C Capallere, L Bergeron, C Serre, C Plaza, G Oberto, Y Ferreira, V Busuttil 
and K Cucumel Ashland specialty Ingredients, Sophia Antipolis, France
Environmental air pollution such as volatile organic compounds, cigarette smoke, ozone, and 
particulate matter (PM) is a daily external aggressor for skin. The impact of urban pollution on the 
quality of skin and more particularly on the skin barrier function was previously demonstrated. 
Important modifications of superficial biochemical parameters including quantitative and qualitative 
modifications of parameters related to sebum excretion were evidenced. Major detrimental effects of 
urban pollution on human skin have been linked to particulate matter (PM) from the nanometer to 
the micrometer range, which contain harmful compounds (e.g., heavy metals, polycyclic aromatic 
hydrocarbons). Beside the effect of PM exposure on epidermal barrier function, probable epigen-
etic impacts of repetitive and prolonged skin exposure to PM were investigated as well as their 
consequences on sebum regulation and premature skin agingA sustainable Schinus Molle extract 
rich in bioflavonoids such as quercitrin and miquelianin was evaluated for its biological activities 
and more particularly its potential to protect the quality of skin exposed to PM. The skin barrier 
function was studied using specific biomarkers on cultured human keratinocytes, skin biopsies and 
reconstructed epidermis. Expression level of genes specifically involved in skin barrier function was 
assessed by qPCR on treated culture keratinocytes and compared to untreated condition. The lipidic 
and hyaluronic acid contents, as well as the integrity of tight junctions were evaluated on treated 
skin biopsies. Interestingly, keratinocytes treated with Schinus Molle extract showed decreased 
cellular stress after exposure to PM2.5 and PM10. Positive consequences of the protective activity of 
Schinus Molle extract were further observed on the skin physiology.    
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Ex-vivo analyses of localized response to environmental stress in human skin
Y Li,1 J Zhang,1 J Wang,1 J Hosoi2 and A Mandinova1 1 Dermatology, Harvard Medical 
School/MGH, Boston, MA and 2 Shiseido Research Center, Yokohama, Japan
The skin with its barrier function provides protection against a variety of environmental insults such 
as mechanical, chemical, or solar ultraviolet stress. The acute response to stress/danger signals starts 
with a cascade of molecular events aiming at restoring normal skin homeostasis. The goal of this 
study was to identify the molecular mechanism underlying the response of the epidermis to various 
“danger” signals. Our experimental model is based on mimicking disruption of the epidermal per-
meability barrier by sodium dodecyl sulfate (SDS) in full thickness human skin explants. Prominent 
stress-related molecules such as S100A8, S100A9, heparanese, hydrolase, enteropeptidase and 
trypsin showed elevated expression on both mRNA and protein levels upon disruptive treatment 
with SDS. These data correlate with increased activity of heparanese in the altered tissue. Notably, 
our findings were consistent in both: primary cultured keratinocytes as well as in human skin 
explants indicating robustness of the assay and functional significance of the data. Furthermore, 
the expression of the stress-responding factor, POMC, was up regulated immediately after SDS 
treatment. We have established an ex vivo assay system to detect molecular events of skin danger 
signals triggered by detrimental treatment and our data suggests that environmental stress triggers 
a skin stress response in situ.    
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Models to study in vitro the effect on environmental particulate pollution on skin: effect 
of PM10 and PM2.5 particles applied on human skin cultured cells and on 3D reconstructed 
epidermis.
L Bergeron, C Serre, C Plaza, N Esselin, E bauza, C Capallere, V Busuttil, J Botto and 
N Domloge Ashland Specialty Ingredients, Sophia Antipolis, France
The skin is exposed on a daily basis to UV radiation and environmental pollution such as volatile 
organic compounds, cigarette smoke, ozone, and particulate matter (PM). Major effects on human 
skin have been linked with air pollution, and more particularly with PM. Indeed, repetitive and 
prolonged exposure to environmental particulate pollution acts synergistically with UV exposure to 
exert negative consequences on skin, with probable epigenetic impacts. This potentially can lead to 
increased visible photodamage and visible signs of skin aging, allergic and inflammatory conditions, 
etc. Particulate pollution is due to particles from the nanometer to the micrometer range, which 
contain harmful compounds (heavy metals, polycyclic aromatic hydrocarbons) that may modulate 
skin metal-sensing and xenosensory pathways, and induce oxidative stress and inflammation. A 
bioinformatics model taking into account these pathways, phase I / phase II metabolism enzymes 
and focusing on the skin antioxidant response was designed in order to modelize the relationships 
between key genes involved or dysregulated as a consequence to skin exposure to PM. With the 
goal of studying the bioinformatics predictions allowed by the model, we exposed cultured human 
skin keratinocytes and 3D reconstructed epidermal models to standardized PM10 particulate fine 
dust. Then, we observed the subsequent cellular morphological changes, the induced cell stress, 
and measured the expression level of specific genes. Cell stress induced by the application of PM2.5 
on keratinocytes was also characterized. In conclusion, the complementary approach involving 
bioinformatics and experimental testing on skin engineered tissue constitutes a strong platform for 
understanding and characterizing in vitro the effects of PM exposure, and represents an important 
implementation for the identification of protective strategies.    
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Skin barrier function and stratum corneum lipids of non-lesional skin in the patients with 
allergic contact dermatitis or atopic dermatitis
D Kim,1 N Lee,1 S Park,1 N Yoon,1 K Lee,2 S KIM,2 C Park,2 K Liu3 and E Choi1 1 Department 
of Dermatology, Yonsei University Wonju College of Medicine, Wonju, Korea (the Republic 
of), 2 Department of Chemical And Biochemical Engineering, Dongguk University, 
Seoul, Korea (the Republic of) and 3 Department of Pharmacy And Research Institute of 
Pharmaceutical Sciences, Kyungpook National University, Daegu, Korea (the Republic of)
Lesions of most inflammatory skin diseases, such as atopic dermatitis (AD) and allergic contact der-
matitis (ACD) present an impaired barrier function and decreased stratum corneum (SC) lipids. We 
performed this study in order to elucidate that their non-lesional skin also presents any changes in 
the barrier function or the SC lipids. Each 25 subjects of ACD, AD and healthy control were enrolled. 
For skin barrier function, basal transepidermal water loss (TEWL) and SC hydration were measured 
on forehead, inner forearm and calf, and the barrier recovery rate was assessed on the inner forearm. 
For SC lipid analysis, tapes stripped from the inner forearm were analyzed by HPTLC for total lipids 
and LC-MS/MS for ceramides. Basal TEWL and SC hydration in the non-lesional skin of ACD patients 
vs healthy control showed no difference, but not in AD which showed an increase of basal TEWL 
and a decrease of SC hydration. Barrier recovery of ACD or AD patients was delayed than healthy 
control. Non-lesional skin of ACD patients as well as AD showed a decrease of total ceramides 
content as well as each type of ceramides. Collectively, the non-lesional skin of ACD patients as 
well as AD patients presented a subtle change in barrier function and a decrease of SC ceramides. 
Therefore, we could recommend a moisturizer containing ceramides and humectants for AD patients 
and a moisturizer containing ceramides for ACD patients in a concept of tailor-made moisturizer.   
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Human foreskin keratinocytes are strongly influenced by culture medium and predetermined 
by donor source regarding cell biological key parameters
M Zorn-Kruppa,1 T Volksdorf,1 C Ueck,1 E Zöller,1 K Reinshagen,2 I Ridderbusch,2 
G Bruning,3 I Moll1 and JM Brandner1 1 Department of Dermatology and Venerology, 
1University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2 Department and 
Clinic of Paediatric Surgery, University Medical Center Hamburg-Eppendorf, Hamburg, 
Germany and 3 Tabea Hospital, Hamburg, Germany
Isolation and cultivation of human keratinocytes have been reported for different applications 
ranging from monolayer analysis to fabrication of complex 3D skin equivalents for different scien-
tific or clinical purposes. To replace fetal bovine serum, various keratinocyte-specific serum-free 
culture media have been developed and are nowadays distributed by commercial cell culture 
companies. However, only a few comparative studies exist on the influence of different serum-free 
culture media on keratinocytes and more particularly on parameters others than proliferative char-
acteristics. Therefore, we explored the influence of three frequently-used culture media (KGM-2, 
DermaLife, and EpiLife) on basic cell biological parameters. Furthermore, we assessed the impact 
of inter-individual variability for selected parameters by analysing different keratinocyte donors. 
We investigated barrier function by quantifying the transepithelial resistance, the permeabilities 
for two tracers of different size as well as tight junction localization and expression. Furthermore, 
scratch wound closure rates, apoptosis after TRAIL treatment and UVB irradiation and influence on 
knock-down efficiency were analysed in keratinocyte cultures. In summary, our studies demonstrate 
a great impact of the medium as well as strong donor derived inter-individual variability. This clearly 
shows that the choice of medium is pivotal for the outcome of basic cell biological experiments and 
comparison between studies is only possible when differences in the media are taken into account. 
Further, donor-differences have to be kept in mind.    
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Intense pulsed light increases hyaluronan and CD44 in the epidermis of young and old aged 
mice and human keratinocytes
S Lee,1 H On1 and H Lee2 1 Yonsei University College of Medicine, Seoul, Korea (the 
Republic of) and 2 CHA Bundang Medical Center, CHA University, Seongnam, Korea (the 
Republic of)
Epidermal hyaluronan (HA) and its receptor CD44 were demonstrated to regulate permeability 
barrier homeostasis and skin aging. However, little is known about the effects of intense pulsed 
light (IPL) on epidermal HA metabolism. We investigated the effect of IPL on the expression of HA 
metabolism in young and old aged mouse epidermis and cultured keratinocytes. The dorsal skin 
of young (8 weeks, hairless) and old (47 weeks, C57BL/6J) mice and cultured keratinocytes were 
irradiated with a single pass of IPL. Skin sampling was performed on days 1, 3 and 7 postirradiation. 
HA levels were measured by ELISA. Gene expression of HABP4, hyaluronate synthase (HAS)3, 
and CD44 were analyzed by real time RT-PCR. Immunohistochemistry for HA, CD44, PCNA and 
filaggrin was performed. HA concentration and the mRNA levels of HABP4, CD44, and HAS3 
were upregulated in the epidermis of both young and old aged mice after IPL treatment, with the 
largest increase on day 3 and, subsequently decreased close to control level on day 7. In addition, 
IPL increased mRNA levels of HAS3 and CD44 in cultured human keratinocytes. IPL treatment 
significantly increased PCNA and filaggrin expression only in the old aged mice skin. IPL increases 
epidermal HA and CD44 expression in both young and old aged mice and cultured keratinocytes, 
suggesting a new mechanism involved in the skin rejuvenation effect of IPL.    
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A Stratified microepidermis model compatible with High Content Screening
J Young, F Monjaret, M Fernandes and P Poydenot CYTOO, Grenoble, France
Animal testing has been widely used for drug screening in skin research, in both academia and 
industries. Currently, researchers are faced with strict regulations in laboratory use of animals and 
high costs. 3D reconstructed human skin have been proven very useful for drug screening and 
irritation testing. However, most of the existing models remain limited by their intrinsic variability, 
cost and readouts availability. We have developed a physiologically relevant and cost effective 
micro-epidermis cell-based assay compatible with High Content Screening, based on micropat-
terning technology. Micropatterning technology allows the control of cell substrate geometry and 
stiffness, by introducing crucial mechanotransduction pathways non-existent in standard in vitro 
cell culture. Cells on micropatterns integrate physiological mechanical stimuli into biochemical 
signals that control multiple aspects of cell behavior, including growth and differentiation. When 
grown on CYTOO’s micropatterns, human primary keratinocytes rapidly differentiate into a stratified 
micro-tissue. Keratinocytes organize themselves into different layers that resembles the in-vivo struc-
ture of the epidermis with a well-defined basal proliferative layer expressing Keratins 5, an involucrin 
positive spinous layer, and a filaggrin/loricrin expressing granular layer. In conclusion, the micro-
epidermis is a relevant healthy and pathological skin in vitro cell-based assay with highthroughput 
drug screening capabilities.    
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Utilizing Targeted Lipidomics to Accurately Assess Stratum Corneum Lipid Composition in 
Healthy and Diseased Skin
T Shafizadeh, H Xiong and S Watkins Lipidomics, Metabolon, West Sacramento, CA
Changes in the biochemical composition and metabolic regulation of skin have been associated with 
various conditions such as acne, atopic dermatitis, wound healing and photo-aging. The stratum 
corneum, in particular, possesses a diverse biochemical composition, including a variety of lipids 
and ceramides, which contribute to its important role in the barrier and water-holding functions of 
the skin. When these functions are disrupted, it can lead to a variety skin disorders such as psori-
asis, dandruff and eczema. Metabolomic analysis of stratum corneum provides a comprehensive 
profile of the unique biochemical composition of this region, offering essential insight into disease 
progression, therapeutic mechanism of action. Here we report a novel method for comprehensive 
lipid profiling of stratum corneum from D-Squame sampling discs, utilizing Supercritical Fluid 
Chromatography/MS-MS in sMRM mode. This method provides total lipid class concentration and 
fatty acid composition of ceramides, dihydroceramides, phytoceramides and 6-hydroxy ceramides, 
as well as free fatty acids and cholesterol sulfate. The extensive coverage of stratum corneum lipid 
composition provided by this method makes it an ideal tool for biomarker discovery, tracking 
response to intervention, and improved development of pharmaceutical and skin care products.   
299
Endocannabinoid modulators influence skin barrier repair, epidermal proliferation/ differen-
tiation and inflammation via cannabinoid receptor-1 in a mouse model
E Proksch,2 M Soeberdt,1 C Neumann2 and C Abels1 1 Dr. August Wolff GmbH & Co. KG 
Arzneimittel, Bielefeld, Germany and 2 Dermatology, University of Kiel, Kiel, Germany
Endocannabinoids are important regulators of cell signalling. Cannabinoid receptors are involved in 
keratinocyte proliferation and differentiation; moreover, elevation of the endogenous cannabinoid 
levels decreases inflammation. Here, we explored the influence of three endocannabinoid modula-
tors on skin permeability barrier repair, epidermal proliferation, differentiation, antimicrobial protein 
expression and skin inflammation in hairless mice. We used WOBE440 (WO440) a selective fatty 
acid amide hydrolase (FAAH) inhibitor, WOL067-531 (WO531), a selective inhibitor of endocan-
nabinoid reuptake, which both indirectly signal via cannabinoid receptor-1 (CB1-R) and -2 (CB2-R) 
compared to dodeca-2E,4E-dienoic acid isobutylamide (A2), a CB2-R selective agonist (Ki = 60 nM). 
Barrier disruption and skin irritation were induced by tape-stripping or by SDS patch test. Immedi-
ately after barrier disruption 30 μl of a solution of WO440, WO531, A2 (each 0.5%) or the vehicle 
were applied topically. Barrier repair was monitored by TEWL at 1.5, 3, 5, and 7 hours. Barrier 
repair was significantly delayed by WO531 and a tendency for a delay was noticed for WO440, 
whereas A2 was ineffective. Immuno-histology showed that the tape-stripping induced increase 
in epidermal proliferation and thickness as well as the expression of the differentiation marker 
keratin 6 (CK6), mouse beta-defensins mBD-3 and mBD-14 were reduced by topical applications 
of WO531 and WO440, but not by A2. Expression of involucrin and loricrin was slightly reduced, 
whereas filaggrin expression was slightly increased by WO531 and WO440. Also, the SDS irritation 
induced increase in total inflammatory cells, CD3+ cells and IL-1β were reduced by WO531 and 
WO440. In summary, the effects of endocannabinoids on skin barrier repair, epidermal proliferation/
differentiation and inflammation are unlikely to be mediated by the cannabinoid receptor-2 alone.   
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Development of a three-dimensional tissue model for skin aging
R Weinmüllner,2 M Mildner,1 L Terlecki-Zaniewicz,2 M Schosserer,3 I Lämmermann,2 
F Gruber,1 E Tschachler1 and J Grillari2 1 Department of Dermatology, Medical University 
Vienna, Vienna, Austria, 2 CD Labor Biotechnology of Skin Aging, Department of 
Biotechnology, University of Natural Resources and Applied Life Sciences, Vienna, Austria 
and 3 Department of Biotechnology, University of Natural Resources and Applied Life 
Sciences, Vienna, Austria
The human skin is the most exposed organ to factors which accelerate the aging process. One factor, 
cellular senescence, has recently been identified to be of crucial importance in the functional decline 
of tissues during aging and it is well established that up to 20% of the skin cells are senescent in the 
elderly. Especially the switch from young, extracellular matrix building fibroblasts to a senescent, 
matrix degrading phenotype could alter the microenvironment in the skin drastically and therefore 
promote skin aging. This complexity of interaction between fibroblasts, extracellular matrix and 
keratinocytes cannot be investigated in a normal, two-dimensional cell cultivation system. Thus, a 
robust, three-dimensional “aged” skin equivalent model is necessary to study the effects of cellular 
senescence on skin aging. Here we used stress induced premature senescent (SIPS) fibroblasts, 
generated by stressing the cells repeatedly with H2O2. The efficacy of the treatment was verified by 
staining for two different senescence markers, growth arrest as well as by qPCR for senescence-as-
sociated mRNA. The “aged” skin equivalents were then built by adding increasing concentrations 
of SIPS fibroblasts into the collagen matrix that resembles the dermis. Preliminary results suggest 
that senescent fibroblasts indeed interfere with the differentiation capacity of keratinocytes in the 
skin equivalent and resemble an “aged” phenotype with thinning of epidermis and aberrant dif-
ferentiation of keratinocytes. These first results are promising for the further development of a skin 
equivalent model system with a fibroblast-driven aging phenotype.    
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Study of firmness and elasticity on dermal equivalent using ballistometry method
A Lemestr, C Capallere, C Plaza, R Chabert, J Botto, N Garcia and N Domloge Ashland 
Specialty ingredients, Sophia Antipolis, France
Skin firmness and elasticity are parameters which can be clinically evaluated with a ballistometer 
through the measurement of the dynamic resilience and the indentation. The objective of the study 
was to develop an in vitro model on 3D dermal equivalents that were able to give predictive evalua-
tion of in vivo end-benefits using a ballistometer. First, we determined the ballistometry profile of ex 
vivo full thickness skin, and ex vivo dermis obtained after epidermis removal. Measuring indentation 
and dynamic resilience, we showed that ex vivo dermis was less firm and more elastic than ex vivo 
full thickness skin. In order to countertype the specific profile of the ex vivo dermis, the first trial 
was made on dermal equivalents consisting of fibroblasts that were included in a collagen matrix. 
The profile showed no resilience of the bounce, meaning that this model was too elastic compared 
to human dermis. We hypothesized that either the nature of the dermis equivalent or the maturity 
of this tissue could be responsible for these differences. Consequently, we performed a kinetic 
study after 7, 10 and 14 days of culture on dermal equivalents containing either collagen alone or 
complemented with a basement membrane matrix (BMM) rich in extracellular matrix proteins. An 
indentation time course decrease and a dynamic resilience time course increase were observed, 
except for BMM condition, which seemed to slow down evolution after 10 days of culture. Hence, 
enhancing the time of culture seemed to increase firmness and decrease elasticity. Moreover, a 
10-day culture of collagen model showed a similar profile to ex vivo dermis. Consequently, dermal 
equivalent containing collagen I matrix alone cultured for 10 days was indicated as the best model. 
These findings suggested that we successfully developed an in vitro dermal model convenient to 
study the impact of treatment on skin firmness and elasticity by ballistometry method.    
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Interest of combining 3D reconstructed skin and bioinformatic network modelization in a 
powerful complementary approach to evaluate in vitro the effect of ingredients or chemical 
compounds.
C Serre, V Busuttil, L Bergeron, C Plaza, N Esselin, C Capallere, J Botto and N Domloge 
Ashland Specialty Ingredients, Sophia Antipolis, France
We present a global approach to study skin physiological processes, by the combination of tissue 
engineering and bioinformatics. The development of reconstructed tissue models to specifically 
study a biological function of interest is made possible by using molecular biology techniques, 
and/or by the use of several cell types to reconstruct. In parallel, we used bioinformatics to develop 
interaction networks targeting the skin biological function of interest, in order to visualize impli-
cated components such as protein-coding genes, non-coding RNAs (microRNAs, lncRNAs) and 
proteins. Here, we developed a bioinformatic interaction model of the genes implicated in the 
epidermal differentiation, and we set-up three related in vitro skin reconstructed models: epider-
mises with miR-203 overexpression, miR-203 silencing, or TINCR silencing. MiR-203 and TINCR( 
long non-coding RNA) are known to modulate epidermal differentiation. A second bioinformatic 
model was developed to describe the key players of skin pigmentation, and was associated with a 
reconstructed epidermal tissue integrating melanocytes. Finally, the antioxidant response of the skin 
was modelized by bioinformatics to point out the major components of this important pathway, 
and was associated with normal reconstructed epidermal model. Interestingly, this last approach 
is useful to modelize and study the effects of various oxidative stresses (e.g. ultraviolet irradiation, 
exposure to environmental pollution) with the goal to implement protective strategies. In conclusion, 
the elaboration of new models based on 3D in vitro reconstructed skin in order to study a specific 
skin biological function and in parallel bioinformatics modelization represents a strong approach 
to test and identify ingredients and molecules able to modulate the studied biological function.   
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Skin penetration and dexamethasone release from polymer nanoparticles in ex vivo human 
skin
J Frombach,1 F Rancan,1 E Fleige,2 R Haag,2 F Schumacher,3 B Kleuser,3 K Yamamoto,4 E Rühl,4 
U Blume-Peytavi1 and A Vogt1 1 Department of Dermatology, Charite-Universitaetsmedizin 
Berlin, Berlin, Germany, 2 Organic Chemistry, Free University Berlin, Berlin, Germany, 3 
Institute of Nutritional Science, University of Potsdam, Potsdam, Germany and 4 Physical & 
Theoretical Chemistry, Free University Berlin, Berlin, Germany
Encapsulation in nanocarriers could help improve the selectivity of dermatotherapy and may even 
make novel drug classes available for topical applications. Here, we investigated the penetration of 
polymer-based dendritic core-multishell nanocarriers and the release of dexamethasone as anti-in-
flammatory model drug in excised human skin. Covalently labelled carrier were found to accu-
mulate in the stratum corneum and hair follicles with very limited deeper penetration. Anti-DXM 
Enzyme-linked Immunosorbent Assay (ELISA) and Liquid Chromatography-Triple Quadrupole Mass 
Spectrometry (LC-MS) for DXM in extracts from the different skin layers revealed first evidence for 
retarded penetration in the dermis compared to application in solution. However, the penetration 
process of the nanomaterials and drug molecules in the outermost layers of the skin is poorly under-
stood and encouraged us to develop protocols for selective probing of dexamethasone in excised 
human skin using soft X-ray spectromicroscopy. The technology allowed for label-free detection 
of dexamethasone and provided quantitative concentration profiles as well as two dimensional 
drug distribution maps of DXM on human tissue sections. The combination of conventional skin 
penetration studies with such high resolution methods will improve our understanding of nanocar-
rier-skin interactions and drug delivery.    
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Raman spectroscopy visualization of the distribution of cosmetic actives in the skin
K Bazela,1 R Debowska,1 M Pasikowska,1 B Dolegowska,2 K Rogiewicz1 and I Eris1 1 Centre 
for Science and Research, Cosmetic Laboratories Dr Irena Eris, Piaseczno, Poland and 2 
Department of Laboratory Diagnostics, Pomeranian Medical University, Szczecin, Poland
Raman spectroscopy is becoming more comprehended and widely used method of biochemical 
analysis of tissues. Raman spectra provide extensive information about the chemical composition 
of the biological samples and allow the identification of macromolecules such as nucleic acids, 
proteins and lipids based on their characteristic bands. The present study was aimed to visualize 
the distribution of potential cosmetic actives (sample 1-6) in the skin using Raman spectroscopy. 
Skin patches were obtained during the facial plastic surgery of 25-year-old woman. Within 16 
hours of collection, the skin was divided into pieces of approximately 25 mm2. Tested substances 
were applied on the skin surface, which was then incubated at 37 °C for 72 h. After this time each 
piece of skin was cut along the transverse axis to obtain a cross-sectional profile of each layer of the 
sample and placed on gold-coated glass slides. Raman microscopy (RamanMicro 300, Perkin-Elmer) 
was used to examine the substances’ penetration depth. The spectra were taken using an infrared 
laser (785 nm). In order to analyse the distribution of the tested substances in the inner layers of 
the skin, the resulting spectrum of tissues was compared with the reference spectra of the tested 
substances. An analysis of the distribution of samples resulted from a comparison of the test and 
reference spectra and from expressing their similarities with the correlation of the two images. The 
results of the present study revealed that within 72 hours of incubation tested actives were differ-
entially distributed in the skin. It was also shown that tested actives can penetrate through stratum 
corneum and reach deep epidermis area which opens up their potential application as cosmetic 
ingredients. On the other hand, we have shown that Raman spectroscopy could be a novel useful 
tool to visualize the distribution of cosmetic ingredients in the skin.    
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MicroRNA approach to fight visible signs of skin aging and uneven skin tone
F Labarrade,1 G Oberto,1 C Gondran,1 R Zhao,2 X Qu,2 K Cucumel1 and N Domloge1 1 
Ashland Specialty Ingredients, Sophia Antipolis, France and 2 Ashland Specialty Ingredients, 
Shanghai, China
Microphthalmia-associated transcription factor (MITF) is a master regulator of melanogenesis genes. 
In our experiment, melanocytes treated with our peptide showed an observed decrease in MITF 
expression. MiRNAs are epigenetic modulators that may be involved in MITF regulation. A bioinfor-
matic approach allowed us to design a miRNA qPCR array related to the pigmentation process. The 
effect of our peptide on miRNAs expression was investigated using the qPCR array in melanocytes. 
In our results miRNA 218, a potential regulator of MITF, was identified as differentially expressed 
in melanocytes treated with the peptide. The significant down-regulation of MITF and up-regulation 
of miR-218 suggests a potential implication of this miRNA in regulating melanogenesis. The rela-
tionship of the peptide to melanin production was evaluated by measuring melanin production in 
cultured melanocytes and ex vivo experiments. After 48h of culture, the peptide was associated with 
an observed decrease in melanin production in both cases. Moreover, pigmentation disorders are 
considered as the principal visual disturbance observed on skin. To evaluate the brightening effect 
of the peptide, an in vivo study on Asian skin type was conducted in the winter season to avoid a 
UV self-tanning effect. 35 volunteers participated in this double-blind study. During an eight-week 
period, they applied twice daily two creams on the face according to a randomization list. Skin 
tone measurements were performed from Day0 to Day56 with a spectrophotometer CM2600d. 
After only one week of application, we observed significant brightening of skin that was treated 
with the peptide; this effect continued through the end of the study. These results suggested that 
the modulation of expression and regulation of miRNA 218 could play a key role to fight visible 
signs of pigmentation. The in vivo study confirmed the interesting properties of the peptide to 
reduce visible skin tone.    
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Fixed-combination adapalene 0.1%/benzoyl peroxide 2.5% gel provides optimal percutane-
ous absorption compared to monad formulations of these compounds
S Bouvresse,1 H Osman-Ponchet,2 K Sevin,2 A Gaborit,2 N Wagner2 and M Poncet2 1 
Galderma International, Paris, France and 2 Galderma R&D, Sophia Antipolis, France
Adapalene 0.1%/benzoyl peroxide 2.5% gel (AD/BPO) is a fixed-combination for the treatment of 
acne. However, both active compounds are also available as monads. This study assessed the effect 
of different treatment regimens on the percutaneous absorption of AD 0.1% gel and BPO 2.5% gel 
in ex vivo human skin. In vitro absorption studies used skin from three donors. 10 mg/cm2 of each 
formulation was applied on 1 cm2 of skin. Treatment included: 1) AD/BPO; 2) BPO 2.5% for 10 
minutes followed by AD 0.1%; 3) AD 0.1% for 10 minutes followed by BPO 2.5%; 4) BPO 2.5% for 
10 hours followed by AD 0.1%; and 5) AD 0.1% for 10 hours followed by BPO 2.5%. Samples were 
incubated (37°C and 5% CO2) for 24 hours. Concentrations of AD and BPO equivalent (BPO-eq) 
(i.e. benzoic acid after chemical transformation of BPO) were measured in the epidermis (includ-
ing stratum corneum), dermis and receptor fluid using high-performance liquid chromatography. 
Comparison of regimens was performed using both a bioequivalence criterion (ratio 0.8-1.25) and 
statistical analysis of variance. AD was recovered only in the epidermis, regardless of regimen. 
Based on bioequivalence acceptance criteria, all association regimens were different from AD/BPO. 
Analysis of variance showed that all association regimens were significantly different from AD/BPO 
(p<0.05), except BPO 2.5% for 10 hours followed by AD 0.1% (p>0.05). A/BPO showed higher 
AD release compared to all monad formulations. BPO-eq was mainly recovered in the receptor 
fluid and to a lesser extent in the epidermis and the dermis, regardless of regimen. Moreover, the 
results showed that the association regimens with application of AD 0.1% prior to BPO 2.5% were 
different from AD/BPO treatment. AD/BPO showed higher BPO-eq release compared to monad 
formulations. Fixed-combination AD/BPO gel provides optimal absorption of the active compounds 
compared to association of monad formulations of AD 0.1% and BPO 2.5%.    
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Validation of a new model of human 3D reconstructed epidermis according to OECD cuta-
neous irritation test. 
C Capallere, C Plaza, M Arcioni, M brulas, I Garcia, E bauza, J Botto and N Domloge Ashland 
Specialty Ingredients, Sophia Antipolis, France
In the past three decades, many in vitro approaches have been developed to mimic in vivo epidermis 
such as monolayer keratinocyte cells cultured, ex vivo skin biopsies, and 3D epidermal equivalent 
models using only keratinocytes, or complemented with other cell types (e.g., melanocytes). In 
this study, we developed a new chemically defined medium for keratinocyte isolation permitting 
a high extraction rate of proliferative keratinocytes. After several days of culture, cells grow in 
clusters compared to other extraction approaches where cells grow individually, suggesting a more 
undifferentiated state. The subsequent reconstruction of 3D epidermises with the same medium 
supplemented in Ca2+ and specific growth factors allowed to obtain a well differentiated epidermis 
after 17 days of culture. Reconstructed human epidermises (RHEs) can be obtained from young or 
adult extracted keratinocytes. Quality controls are performed to ensure the conformity of recon-
structed epidermises in terms of viability (MTT assay), barrier integrity (ET50 test) and morphological 
appearance (H&E stain). Commercial models of reconstructed epidermises already exist and are 
validated by the European Union Reference Laboratory for alternatives to animal testing (EURL-EC-
VAM) and serve as a reference for cutaneous irritation test (OECD TG 439). Aiming at validating 
the model we developed, we performed an irritation test following OECD guidelines, and tested 
20 referenced chemicals applied topically during 42 minutes with 42 hours of post incubation 
(protocol 42bis) on three different batches of reconstructed epidermises. Parameters measured on 
the model we developed were similar or better than stated specifications, with a specificity of 
70%, a sensitivity of 100% and an accuracy of 85%. Ashland proprietary epidermis model is in 
the process of being submitted to ECVAM to obtain a “me too” agreement to use it as a reference 
for cutaneous irritation test.    
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Importance of the technical approach to extract epidermal keratinocytes from human skin, 
when further reconstructing human epidermal equivalents.
C Capallere, C Plaza, M Bonnans, G Bressier, N Garcia, J Botto and N Domloge Ashland 
Specialty Ingredients, Sophia Antipolis, France
In this study, we compared two methods to extract and culture keratinocytes from human skin, in 
terms of time, efficiency, monolayer culture behavior, and ability to give rise in vitro to a well-dif-
ferentiated epidermis equivalent. The first method uses a specific mechanical device to separate 
the epidermis from the dermis, then enzymatic digestion with trypsin allows to isolate cells using a 
commercially available culture media. The second method is only based on a series of enzymatic 
digestions to isolate epidermal keratinocytes. This enzymatic method used a proprietary culture 
media developed in Ashland. The extraction method based on mechanical separation of the epi-
dermis was more time-consuming and required larger skin samples, while the extraction yield was 
lower compared to the enzymatic approach. To characterize the keratinocytes obtained with the 
two methods, cells were cultivated in monolayer. Characteristics of isolated cells were studied and 
compared. After several days of culture, the two types of isolated keratinocytes behaved differently, 
with the development of individual cells with the mechanical technique, while in the other case 
keratinocytes grew in clusters, suggesting a more undifferentiated state. The study was completed by 
the evaluation of cell cohesion, differentiation by using β1-integrin, involucrin immunodetections, 
and Nile Red staining. The two types of isolated keratinocytes were used separately to reconstruct 
epidermal equivalent in our proprietary medium. Comparison was performed after 7, 10 and 14 
days of culture at the air/liquid interface. In conclusion, the enzymatic method allowed greater 
extraction yields and significant savings in time when compared to mechanical method. Subsequent 
reconstructed 3D epidermal equivalents exhibited morphological and protein expression patterns 
and characteristics close to ex vivo skin.    
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Vitamin K derivate improves condition of the skin with dilated capillaries
M Pasikowska,1 R Debowska,1 K Kisiel,2 K Rogiewicz1 and I Eris1 1 Centre for Science and 
Research, Cosmetic Laboratories Dr Irena Eris, Piaseczna, Poland and 2 Dermatological 
Centre, Miedzyleski Hospital, Bursztynowa 2, Poland
Vitamin K is an essential dietary micronutrient and is crucial in blood coagulation proces. Also it 
is known that topical application of vitamin K has been used for the prevention of vascular mani-
festations of aging, suppression of pigmentation and for the resolution of bruising. Vitamin K may 
facilitate the removal of extravascular blood from the skin, which accounts for its effectiveness in 
hastening the clearing of bruising and reducing its severity i.e. after laser treatment. Vitamin K is 
prohibited in cosmetics due to its putative phototoxic properties. It was worthwhile to investigate 
the phototoxicity and efficacy of derivate of vitamin K - vitamin K1 epoxide, which is thought to 
have similar biological activity. Hence, the aim of this study was to evaluate the safety and efficacy 
of 1% vitamin K1 epoxide in cosmetic product intended for skin with dilated capillaries and red-
ness. In vitro phototoxicity assay comparing vitamin K and vitamin K1 epoxide on skin 3D model 
was performed. Moreover the permeability of vitamin K1 epoxide from cosmetic formulation into 
the skin using Raman spectroscopy was demonstrated. Double-blind, randomized clinical trials 
on 26 patients with telangiectasias was performed. Self-evaluation questionnaire as well as skin 
instrumental analysis were also made. In vitro tests confirmed high safety of tested product as well 
as its penetration through stratum corneum. Clinical assessment and mexameter analysis showed 
decrease of skin erythema level. According to dermatological assay and patients’ questionnaire, 
tested product was well-tolerated and improved skin condition. Derivate of vitamin K in the tested 
cream helps reinforcing and constricting the blood vessels walls, preventing it from spreading and 
effectively reduce skin redness. This study showed a positive impact of tested cream on the condition 
of skin with dilated capillaries.    
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Atomic force microscopy as a tool for the evaluation of UV and botanical agents exposure 
on skin cells
T Kobiela,1 M Milner-Krawczyk,1 A Sobiepanek,1 K Bazela,2 R Debowska,2 M Pasikowska2 
and I Eris2 1 Institute of Biotechnology, Faculty of Chemistry, Warsaw University of 
Technology, Warsaw, Poland and 2 Centre for Science and Research, Cosmetic Laboratories 
Dr Irena Eris, Piaseczno, Poland
Continuous exposition of the human skin to the UV irradiation accelerates skin ageing and inflam-
matory disorders. Therefore, the use of botanical agents to decrease the deleterious effect of UV 
radiation by photochemoprevention has increasingly gained attention. In view of this, to accurately 
evaluate the dysfunction, the crucial is determination of fast and exact methodology. In this work 
skin cell response is estimated through cell surface mechanical properties (atomic force microscopy, 
AFM) and visualization of cytoskeleton structures (immunofluorescence microscopy). In our study 
we used the fibroblast cell line (ATCC) cultured under standard conditions. The cells were exposed to 
UVA and UVB radiation as well as treated with various doses of selected botanical agents. Fibroblasts 
stiffness was measured using AFM equipped with liquid cell setup. To visualize the organization 
of the actin filaments, fibroblasts were stained with phalloidin and imaged using the fluorescent 
microscope. The AFM study shows a decrease of the cell stiffness only after UVA or UVB radiation. 
The change in the elasticity in UV-irradiated cells positively correlates with the rearrangement of 
actin filaments observed by fluorescent microscopy. In cells treated only with different botanical 
agents no significant changes in actin filament organization were detected. However cells exposed 
to UV radiation and to selected agents displayed changes in mechanical properties detected by 
AFM. We demonstrated that the cell stiffness measured by the atomic force microscope can be used 
to evaluate the effect of botanical agents against the UV radiation.    
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RNAseq analysis of keratinocytes to evaluate reprogramming to a palmoplantar fate
I Nicolaidou, H Topouzi and CA Higgins Bioengineering, Imperial College London, London, 
United Kingdom
Skin on different body sites is exposed to different mechanical and biological insults resulting in a 
diverse range of thickness, stiffness coefficients and molecular signatures. For example, the epidermis 
of skin on the palms and soles (palmoplantar skin) is approximately 10 times thicker than ventral or 
dorsal skin on other body sites. In addition, spinous layer keratinocytes in palmoplantar epidermis 
also express the cytoskeletal intermediate filament protein Keratin 9, which is not observed in 
keratinocytes on other body sites. Distal site skin fibroblasts also express Hoxa13, while this is not 
found in proximal sites. Previously, it has been shown that co-culture of palmoplantar fibroblasts 
with ventral or dorsal body keratinocytes will result in reprogramming of the keratinocytes to a 
palmoplantar fate. Reprogrammed keratinocytes are deemed palmoplantar as they express Keratin 
9, the palmoplantar keratin. However it is not known if the reprogrammed ventral skin keratinocytes 
are identical to palmoplantar keratinocytes, or whether only partial reprogramming has occurred. To 
investigate this we first isolated keratinocytes and fibroblasts from plantar and non-plantar human 
skin biopsies. We then established a transwell co-culture system which would enable us to assess 
the transcriptional signatures of ventral keratinocytes as they were reprogrammed by palmoplantar 
fibroblasts. RNA was isolated from ventral skin keratinocytes both before and after reprogramming, 
and also from palmoplantar keratinocytes. We are now using RNA-Seq to evaluate the extent of 
ventral keratinocyte reprogramming. We will assess the correlation between ventral, reprogrammed, 
and palmoplantar keratinocytes using Pearson’s correlation coefficient. We will determine whether 
palmoplantar fibroblasts can fully reprogramme ventral keratinocytes to a palmoplantar fate, or 
whether reprogramming is restricted to just a few genes, such as Keratin 9.    
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How it’s made: easy, high quality and reproducible human skin equivalents mimicking in 
vivo epidermis
D Rodijk-Olthuis, H Niehues, P Zeeuwen, J Schalkwijk and EH Van den Bogaard 
Dermatology, Radboud university medical center, Nijmegen, Netherlands
Monolayer human epidermal keratinocytes cultures have been a major model to study skin biology 
and pathophysiology during the last years. However, to study cell-cell interactions, regulation of 
keratinocyte proliferation and differentiation and wound healing, models are required that resemble 
the overall architecture of the skin. Therefore, fully developed stratified 3D human skin equivalents 
serve nowadays as a gold standard for in vitro experimental dermatology research. Nevertheless, 
until today it appears challenging to generate reproducible, high quality skin equivalents and still a 
considerable number of the published studies show poorly developed skin equivalents. We gener-
ated epidermis-only skin equivalents from human primary keratinocytes using a transwell system. 
We improved cell adhesion and epidermal morphology by collagen-coating of polycarbonate filters, 
varying the length of culture period and testing various commercially available culture media. Skin 
equivalent quality was assessed by haematoxylin and eosin staining and immunohistochemical anal-
ysis of epidermal differentiation marker expression. We found a commercially available ready-to-use 
culture medium to result in superior epidermal morphology as compared to multi-supplemented 
hand-made media. We slightly altered the recipe by simply adding regular DMEM, leading to a 
normally differentiated stratified epidermis. We consider our human skin equivalents to resemble a 
normal epidermis from day 8 onwards due the correct expression of major epidermal markers. Fur-
thermore, with our skin equivalents we successfully tested the development of psoriasis and atopic 
dermatitis resembling skin by stimulation with Th1 or Th2 cytokines respectively. In conclusion, 
here we demonstrate an easy, reproducible and relatively fast method to obtain epidermal human 
skin equivalents faithfully resembling in vivo epidermis.    
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Age-related changes in N-glycosylation process in fibroblasts and its prospective reversal 
after cosmetic substances treatment
M Pasikowska,1 U Perlinska-Lenart,2 JS Kruszewska2 and I Eris1 1 Cosmetic Laboratories 
Dr Irena Eris, Centre for Science and Research, Piaseczno, Poland and 2 Laboratory of 
Fungal Glycobiology, Institute of Biochemistry and Biophysics, Polish Academy of Sciences, 
Warszawa, Poland
Protein glycosylation of eukaryotic secretory and membrane-bound proteins, either in the form of 
the N-glycosylation of Asp residues or the O-glycosylation of Ser/Thr residues, is fundamental and 
the most abundant protein modification, serving many intra- and extracellular functions. The group 
of disorders caused by alteration of this process are congenital glycosylation disorders. They display 
severe phenotypes which can affect skin tissue, exhibit as a skin laxity, severe wrinkling, dryness 
or psoriatic lesions. Although this process is responsible for a formation of many structural skin 
proteins, so far changes in the activity of protein glycosylation during skin aging were not reported. 
In this study we compared activity of two key enzymes dolichylo-phosphomannose synthase (Dpm1) 
and dolichyl-N-acetylglucosaminylpyrophosphate transferase (Alg7) in the fibroblast derived from 
individuals in different age. We evaluated the impact of two cosmetic substances on the activity of 
enzyme, selected as aging marker. The activity of Dpm1 and Alg7 was checked in endogenous and 
exogenous reactions by adding specific isotopic substrates. Based on the reduction in the activity 
in older fibroblasts, Dpm1 was selected for further tests. Fibroblast were treated with two cosmetic 
substances for 21 days followed by Dpm1 activity measurements. Decrease of Dpm1 activity in 
endogenous reaction in older cells was probably due to lack of available substrate in cells. This effect 
was reversed by addition of both cosmetic actives, and what is more, the activity of Dpm1 in older 
cells increased to that same level as in younger cells. This result suggest that N- and O-glycosylation 
might be altered with age, which can cause skin dryness or wrinkling and select cosmetic active 
compounds may reduce symptoms of skin aging.    
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Addressing the limitations of highly proliferative culture media: more homeostatic media 
improve differentiation, responsiveness and co-culture of keratinocytes, fibroblasts and mela-
nocytes in 2D and 3D culture
S Baertschi, C Cuddapah, M Caillier, E Steiner and P Girling CELLnTEC Advanced Cell 
Systems, Bern, Switzerland
Combinations of highly proliferative cell culture additives such as serum (FCS), pituitary extract 
(BPE), insulin and EGF / FGF-family members are routinely used to generate rapid in vitro prolifer-
ation of a variety of skin cell types. Highly concentrated proliferative signals such as these are ideal 
for amplifying cells, however they are poorly suited to many other situations where very different 
cell behaviours are required. We have investigated a range of less proliferative, more homeostatic 
media for their suitability when inducing differentiation and co-culturing keratinocytes, fibroblasts 
and melanocytes. Differentiation was improved in all three cell types, with 2x better barrier (3D 
keratinocytes), 2.5x more melanin (2D melanocytes), and 5x more ECM (2D fibroblasts). Homeo-
static media were also found to increase responsiveness of melanocytes and fibroblasts to external 
stimuli such as tyrosinase inhibitors and vitamin C treatment respectively. Variants of standard pro-
liferation media were also found to deliver balanced 2D co-culture of keratinocytes and fibroblasts, 
with each cell type delivering similar proliferation rates when seeded at equal density on standard 
tissue culture plastic. Finally, a fibroblast medium tailored for ECM production was also found to 
be ideally suited to the fast and simple establishment of full-thickness skin models with fully natural 
dermal matrix, thereby avoiding the handling challenges and variability associated with traditional 
collagen scaffolds. In conclusion, less proliferative, more homeostatic culture media were found 
to deliver a range of improved cell behaviours that complement the single rapid-growth behaviour 
created by standard proliferation media.    
   
      
